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CLAIMS 



[Claim(s)] 

[Claim 1] the following gene field: Fl subunit of the fusion glycoprotein gene of RSV 
Hemagglutinin neuraminidase gene of PIV-1 5'5 of 16S rRNA array enterovirus of 16S rRNA 
array C. pneumoniae of non-coding region M.pneumoniae' non-coding region of a PIV-3 fusion- 
protein gene Non-structure protein gene of the influenza A origin the non-structure protein gene 
of the influenza B origin — and — Hexone gene of adenovirus. 

The detection approach of acute sinopulmonary intection including carrying out simultaneous 

magnification of some target nucleotide sequences which exist in a biological sample by using 

primer mixture including at least one primer set originating i n ********** 

[Claim 2] The approach according to claim 1 currently transposed to the primer to which this 

16S rRNA primer originates in the spacer field between 16S rRNA array and 23S rRNA array. 

[Claim 3] The approach according to claim 1 or 2 by which at least one primer pair for 

furthermore detecting B. pertussis and B.parapertussis specifically is also used. 

[Claim 4] The approach according to claim 1 to 3 this primer is what is chosen from a table 2 or 

a table 4. 

[Claim 5] Then, it is the approach according to claim 1 to 4 by which this magnification product 

is detected using the probe preferably chosen from a table 3, a table 4, or a table 5. 

[Claim 6] Array number: The primer chosen from 17, 18, 19, 20, 21, 22, and 23. 

[Claim 7] Array number: The probe chosen from 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 24, 25, 

26, 27, 28, 29, 30, 31, 32, 33, and 34. 

[Claim 8] The kit including the set of the primer for performing an approach according to claim 
1 to 4 for detecting acute sinopulmonary intection. 

[Claim 9] The kit including the set of the probe for performing an approach according to claim 5 
for detecting acute sinopulmonary intection. 

[Claim 10] They are a solid-state base material and the kit according to claim 9 with which this 
probe is preferably applied as a concurrency line on the nylon film. 
[Claim 1 1] The kit containing at least one primer according to claim 6 for detecting acute 
sinopulmonary intection. 

[Claim 12] The kit containing at least one probe according to claim 7 for detecting acute 
sinopulmonary intection. 
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JPO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention relates to the field of detection of acute sinopulmonary intection at detection of a 

microorganism, and a twist detail. 

[0002] 

Acute sinopulmonary intection (ARI) is the cause by which a disease of the child in the world 
and death were most common, and depends about 30% of death of a developing country's child 
on this (Hinman et al., 1998). fit in in advanced nations — immense to ARI, although it is alike 
and deer death is not caused -- direct and indirect healthy care costs are needed (Garenne et al., 
1992; UNICEF, 1993; Dixon, 1985). The cause of ARI includes an extensive microorganism. 
Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella caterrhalis (Barlett and 
Mundy, 1995) are bacteria found out most frequently. Although the symbiont of an upper 
respiratory tract is mixed in usual at the sputum. sample, the nasopharynx attraction object, or the 
swab, if the invasion-technique (apex-of-a-lung prickle) is not used, it is difficult to prove those 
etiology-roles in ARI by upper respiratory tract sampling (Trolfors and Claesson, 1997; Nohynek 
etal., 1995). 
[0003] 

In contrast with these bacteria, detection of Mycoplasma pneumoniae in the child who has the 
symptoms of a breather, and Chlamydia pneumoniae, and detection of a virus are considered to 
be the evidence of acute infection by usual. A cell culture, quick antigen detection assay, the 
serological approach (indirect), and recently, the current approach for identifying these 
pathogens includes PCR (Trolfors and Claesson, 1997; Saikku, 1997). A cell culture method 
needs a special laboratory, requires costs and time amount, and is tight work. Quick antigen 
assay can be used only for the microorganism (it sets in most countries and they are Influenzas A 
and RSV) of 2-3. It is necessary to investigate antibody concentration lifting in a blood sample 
with the serological approach from an acute stage to [ blood sample ] convalescence, and 
therefore, a test result is obtained too slowly for usual, and it is not suitable for the therapy of 
acute disease, although the quick approach for current and a microorganism diagnosis of ARI 
usually used cannot be used - the availability of this trial - the difference of extent - that - the 
therapy in the antibiotic which suited accuracy is enabled and the appearance of costs, a side 
effect, and resistance is controlled — will come out and I will be (Woo et al., 1997). 
The nucleic-acid amplifying method available now like PCR (Saiki et al., 1988) and TR-PCR is 
an approach for detecting the nucleic acid originating in the virus and bacteria in a clinical 
sample that sensibility is dramatically high. These magnification approaches are advantageous to 



especially detection of the living thing with culture "difficult" or it is difficult which is the 
handling like a breather syncytium virus (Panton et al., 1992) or M.pneumoniae (Van Kuppeveld 
etal., 1992). 

The research before using PCR and RT-PCR for diagnosing ARI had put emphasis on detection 
of a single virus or bacteria. However, the usefulness in a diagnosis of the nucleic-acid 
amplifying method about the single contagium is limited that special pathogenesis can never be 
established when a result is negative, and by the ability not investigating the concurrent infection 
in which more living things than one sort participate. 

By the multiplex PCR assay (Hassan-King et al., 1996, 1998; Messmer et al., 1997) and Gilbert 
et al. (1996) were officially announced for pathogen simultaneous detection, saying, the 
multiplex RT-PCR panel to the indicated breather sample has the fault, respectively, requires 
time amount for the assay conditions of each detected microorganism, and uses several test tubes 
about the sample of 1, and, therefore, the danger of cross contamination increases. 
[0004] 

Our strategy for conquering these limits is using the multiplex TR-PCR (multiplex PCR) 
protocol which will enable simultaneous detection of the respiratory disease original object 
which includes the RNA virus (the enterovirus, Influenza A and the B virus, the parainfluenza- 
viruses types 1 and 3, breather syncytium virus), DNA virus (adenovirus), and bacteria 
(C .pneumoniae, M.pneumoniae) which do not form a colony in one day for a child's upper 
respiratory tract usual. 
[0005] 

It is the object of this invention to offer the approach and kit for detecting acute sinopulmonary 
intection. 

It is the object of this invention to provide a detail with the multiplex PCR method and the kit for 
detecting acute sinopulmonary intection more. 

It is also the object of this invention to offer the primer and probe of acute sinopulmonary 
intection useful to detection. 

In a detail, more this invention The following gene field: Fl subunit of the fusion glycoprotein 
gene of RSV Hemagglutinin neuraminidase gene of PIV-1 5' non-coding region of a PIV-3 
fusion-protein gene 16S of M.pneumoniae rRNA array 16S rRNA array of C.pneumoniae 5 f non- 
coding region of enterovirus Non-structure protein gene of the influenza A origin The non- 
structure protein gene of the influenza B origin, It reaches. Include carrying out simultaneous 
magnification of some target nucleotide sequences which exist in a biological sample by using 
primer mixture including at least one primer set originating in each of the hexone gene of 
adenovirus. It is related with the detection approach of acute sinopulmonary intection. 
[0006] 

Since decision of the existence of the following microorganism mainly infected with a child's 
respiratory tract is enabled at the magnification process of 1 , this multiplex RT-PCR method is 
:RSV with this especially desirable multiplex RT-PCR method, parainfluenza viruses, 
M.pneumoniae, C.pneumoniae, enterovirus, in FURUEZA A and B, and adenovirus. 
They are :M.pneumoniae also about the above-mentioned approach by which according to 
another example Homo sapiens parainfluenza viruses, Influenza A, B and RSV, and at least one 
following microorganism are detected when multiplex RT-PCR using the primer pair originating 
in the above-mentioned field is used for this invention, C.pneumoniae, enterovirus, or 
adenovirus. 

They are :M.pneumoniae also about the above-mentioned approach by which according to 



another example Homo sapiens parainfluenza viruses, Influenza A, B and RS V, and at least one 
following microorganism are detected when RT-PCR using the primer pair originating in the 
above-mentioned field is used for this invention, C.pneumoniae, enterovirus, or adenovirus. 
According to the desirable example, this invention relates to the above-mentioned approach by 
which this 16S rRNA primer was replaced by the primer originating in the spacer field between 
16S rRNA and 23S rRNA array. 

According to another example, this primer originates in the spacer field between 16S rRNA and 
23 S rRNA array preferably about the above-mentioned approach by which at least one primer 
pair is used further in order that this invention may detect B. pertussis and B. parapertussis 
specifically. 

According to another example, this invention relates to the above-mentioned approach the 
above-mentioned primer is what is chosen from a table 2 or a table 4. 
According to another example, this magnification product is succeedingly detected using a 
probe, and this invention relates to the above-mentioned approach of being that as which this 
probe is preferably chosen from a table 3, a table 4, or a table 5. 

According to another example, this invention relates to the primer chosen from a table 2 or a 
table 4. Moreover, this invention relates also to the activity of this primer in the above-mentioned 
approach. Moreover, this invention relates also to the manufacture approach of the primer of this 
invention. 

According to another example, this invention relates to the probe chosen from a table 3, a table 4, 
or a table 5. Moreover, this invention relates also to the activity of this probe in the above- 
mentioned approach. Moreover, this invention relates also to the manufacture approach of the 
probe of this invention. It can be made to change so that the primer and probe of this invention 
may be explained in full detail later. 
[0007] 

According to another example, this invention relates to the kit including the set of the above- 
mentioned primer for performing the above-mentioned approach for detecting acute 
sinopulmonary intection. This kit other than the above-mentioned primer may contain the buffer 
required for a probe, magnification, and a request to perform a hybridization reaction and the kit 
description. Moreover, this invention relates also to the above-mentioned kit containing at least 
one above-mentioned probe. 

In another example, this invention relates to the. kit including the set of the probe for performing 
the above-mentioned approach for detecting acute sinopulmonary intection. This kit other than 
the above-mentioned probe may contain the buffer required for a primer, hybridization, and a 
request to perform a magnification reaction and the kit description. Moreover, this invention 
relates also to the above-mentioned kit containing at least one above-mentioned primer, 
according to another example — this invention ~ the above-mentioned probe — a solid-state base 
material top — desirable — a nylon film top - concurrency — the above-mentioned kit applied to 
a line - it is preferably related with a LiPA kit (refer to the example shown later). 
[0008] 

The approach of this invention can be performed using different technique. Such technique may 
include fixing a target nucleic acid and performing hybridization with an indicator 
oligonucleotide probe subsequently in the solid-state base material after magnification. As an 
exception method, a probe may be fixed on a solid-state base material, an indicator target Pori 
nucleic acid may be used after magnification by request, and hybridization may be performed. 
This technique is called reverse hybridization. The convenient reverse hybridization technique is 



line probe assay (LiPA, Innogenetics, Belgium). The oligonucleotide probe fixed by solid-state 
base material Kataue as a concurrency line is used for this assay. As an exception method, a 
probe may serve as a rank or a minute rank format, and may exist. The spot of the probe can be 
carried out on this rank, or in situ composition can be carried out in the separate location on a 
rank (Lockhart et al., 1996). It should be understood that any of other technique for detecting the 
above-mentioned target sequence by which simultaneous magnification is carried out is covered 
by this invention. This technique may include the sequencing method or other array methods 
which were learned for the field concerned. 
[0009] 

The following definitions and explanation will carry out possible [ of understanding this 
invention better ]. 

The target ingredient in the sample which should be analyzed may be DNA or RNA, for 
example, may be genomic DNA, messenger RNA, and a swollen version that was amplified. In 
this description, these molecules are also called "Pori nucleic acid." 

The extract and the purification approach which were learned well from a sample to isolation of 
RNA or DNA can be fallen (for example, shown in Sambrook et al. and 1989). 
The vocabulary "a probe" of this description says the single-strand oligonucleotide designed so 
that hybridization might be specifically carried out to a target Pori nucleic acid. The probe of this 
invention is the die length of about 5 thru/or 50 nucleotides, and is the die length of about 10 
thru/or 25 nucleotides more preferably. Especially the die length of a desirable probe is 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleotides. The nucleotide used for this 
invention may be a qualification nucleotide like the nucleotide containing ribonucleotide, 
deoxyribonucleotide and inosine, or the qualification radical to which a hybridization property is 
not changed intrinsically. 
[0010] 

The vocabulary "a primer" says the single-strand oligonucleotide array which can act on the 
nucleic-acid chain copied as a start point of composition of a complementary primer expanding 
product. The die length and the array of a primer must make composition of an expanding 
product have to start, and you have to deal in them. Preferably, a primer is the die length of about 
five to 50 nucleotide. Each die length and array will be based on the service condition of the 
primer like the complexity of required DNA or an RNA target, temperature, and ionic strength. 
As long as experiment conditions suit, he may use the primer of this invention as a probe, or the 
thing which may be reverse should be understood. 

The pair of a primer with which the expression "a suitable primer pair" of this description 
enables specific magnification of the specific Pori nucleic-acid fragmentation is said. 
This description probe or the "target field" of a primer has a probe or a completely 
complementary primer, or is an array in the complementary Pori nucleic acid which should be 
detected (that is, there is a certain amount of mismatch) selectively. It should be understood that 
it is a target sequence also with the complementary object of this target sequence suitable in a 
certain case. 

As for the "specific hybridization" of a probe to the target field of the Pori nucleic acid, this 
probe forms the part or all the fields, and 2 chains of this target field in the bottom of an activity 
experiment condition, and, as for other fields of the polynucleotide which exists in the sample 
which should be analyzed under those conditions, this probe means not forming 2 chains. 
As for the "specific hybridization" of a primer to the target field of the Pori nucleic acid, this 
primer forms the part or all the fields, and 2 chains of this target field in the bottom of an activity 



experiment condition into a magnification process, and, as for other fields of the polynucleotide 
which exists in the sample which should be analyzed under those conditions, this primer means 
not forming 2 chains. 
[0011] 

In order to guarantee right magnification, the data that a magnification primer does not need to 
agree in the response target sequence and accuracy in mold are fully shown in reference (Kwok 
et al., 1990). However, it should take into consideration that the fragmentation by which the 
primer was amplified to those target sequences when not completely complementary probably 
has the array of a primer, and it does not have the array of a target sequence. An indicator may be 
carried out with the indicator (for example, biotin) which had the primer chosen. The 
magnification approach to be used Polymerase chain reaction (PCR;Saiki et al., 1988), Ligase 
chain reaction (LCR;Landgren et al., 1988; Wu & Wallace, 1989; Barany, 1991), The 
magnification based on a nucleic-acid array (NASBA;Guatelli et al., 1990; Compton, 1991), You 
may be any of other suitable approaches learned for the field concerned in which chain 
permutation magnification (solvent deasphalting;Duck, 1990), the magnification (Lomeli et al., 
1989) using Qbeta replicase, or nucleic-acid magnification is possible. 

This description is shown in the direction of 3' from 5' by making a probe and a primer array into 
a single-stranded-DNA oligonucleotide. It is clear to this contractor that the probe shown below 
can be used as to remain as it is, those complementary voice, or those RNA gestalten (T is 
replaced with U). 
[0012] 

The probe of this invention can be prepared by cloning the recombination plasmid containing the 
insertion including a response nucleotide sequence by starting a response nucleotide sequence 
from a cloning plasmid using sufficient nuclease, if required, and subsequently carrying out 
fractionation with molecular weight. For example, chemosynthesis of the probe of this invention 
can also be carried out with an idiomatic phospho-triester method. 
The primer or the oligonucleotide used as a probe may contain the nucleotide analog like 
phosphoro CHIETO (Matsukura et al., 1987), alkyl phosphoro CHIETO (Miller et al., 1979), or 
a peptide nucleic acid (Nielsen et al., 1991 ; Nielsen et al., 1993), may consist of it, or may 
contain the intercalating agent (Asseline et al., 1984). Installation of these qualification may be 
advantageous to having effect of forward on the description like a hybridization reaction 
property, the reversibility of hybridization, and the biological stability of an oligonucleotide 
molecule. 
[0013] 

Although the vocabulary "a solid-state base material" says the base material to which coupling of 
the oligonucleotide probe can be carried out, an oligonucleotide probe holds the hybridization 
property and a certain thing serves as [ the background level of hybridization ] conditions until 
now [ low ]. A solid-state base material is a microtiter plate (for example, DEI A setting to law 
activity), the film (for example, nylon or a nitrocellulose), a minute ball (bead), or a chip usual. It 
may be convenient to embellish a nucleic acid, and to make immobilization easy, or to make 
hybridization effectiveness increase before application on the film or immobilization. This 
qualification includes coupling with coupling with a different reactant radical like a 
homopolymer tailing, an aliphatic series radical, two NH(s), a sulfhydryl group, and a carboxyl 
group or a biotin, hapten, or protein. 
[0014] 

The vocabulary "an indicator" means the activity of an indicator nucleic acid. An indicator may 



be performed by ** which makes an indicator nucleotide incorporate in the polymerase process 
of magnification by Saiki et al. or (1988) Bej et al. (1990) as explained, using an indicator 
primer, or one of other approaches which were learned by this contractor. The property of an 
indicator may be isotope nature (32P, 35S grade), or may be non-isotope nature (a biotin, 
digoxigenin, etc.). 

The vocabulary "a biological sample" or a "sample" says the nasopharynx attraction object 
containing DNA or RNA, a throat or a nasopharynx swab, a nasopharynx washing object, a 
trachea attraction object, or other respiratory tract samples. 
[0015] 

In order to design the probe which has a request property, the following useful guides known by 
this contractor are applicable. 

Since extent and singularity of a hybridization reaction are influenced by many factors, whether 
or not it will be completely complementary, operating more than one or it of those factors will 
determine each exact sensibility and exact singularity of a probe to a target, so that this 
description may explain. The importance and effects of assay conditions of various are further 
explained in this description. 

[probe: The stability of a target] nucleic-acid hybrid should be chosen so that assay conditions 
may be suited. Long AT abundance array can be avoided, a hybrid can be terminated by the C:G 
base pair, and this can be performed by designing a probe so that it may have Tm [****]. The 
starting point and the terminal point of a probe are chosen so that about 2-10 degree C of Tm(s) 
may become high rather than the temperature to which the last assay is carried out by die length 
and GC content. The base composition of a probe is important. A G-C pair is because thermal 
stability is higher than an A-T base pair by hydrogen bond. Therefore, the hybridization in which 
the complementary nucleic acid of high GC content participates has more high thermal stability. 
The conditions like the ionic strength with which a probe is used in the case of a probe design, 
and incubation temperature should also be taken into consideration. It is known increasing as the 
ionic strength of a reaction mixture increases extent of hybridization, and that hybrid thermal 
stability will increase with the increment in ionic strength. On the other hand, the formamide 
which destroys hydrogen bond, the urea, and the chemical agent like alcohols will make the 
stringency of hybridization increase. Destabilization of hydrogen bond with this reagent may 
reduce Tm substantially. Generally, the optimal hybridization of the synthetic oligonucleotide 
probe of the die length of about ten to 50 base happens, when lower about 5 degrees C than the 
melting out temperature of 2 chains. The incubation of under optimum temperature makes 
hybridization of a mismatch base sequence possible, and, so, singularity falls. 
The probe which carries out hybridization to the bottom of the condition of high stringency is 
desirable. Only the complementary nucleic-acid hybrid of an emergency will be formed in the 
bottom of a high stringency condition. The hybrid without an enough complementarity will not 
be formed. Therefore, the stringency of assay conditions determines the amount of a 
complementarity required between two nucleic-acid chains which form a hybrid. Extent of 
stringency is chosen so that the difference of the stability between a target nucleic acid, the 
formed hybrid, a non-target nucleic acid, and the formed hybrid may be made into max. 
[0016] 

The field in the targets DNA and RNA by which forming the powerful internal structure which 
blocks hybridization is known is not so desirable. Similarly, the probe which has a self- 
complementarity dramatically should also be avoided. As explained in the top, hybridization is a 
meeting of the complementary nucleic acid of two single strands, and forms 2 chains which 



carried out hydrogen bond. When one side of two chains is contained in imperfection thoroughly 
in a hybrid, as for it, it is implicative that it could probably seldom participate in formation of a 
new hybrid. When there is sufficient self-complementarity, the intramolecular and the 
intermolecular hybrid which were formed into a certain type of probe molecule may exist. This 
structure is avoidable by designing a probe carefully. By designing a probe so that the substantial 
part of the object array may be a single strand, the rate and extent of hybridization can be 
increased substantially. This type of interaction can be searched using a computer program. 
However, this type of interaction may be unable to be avoided in a certain kind of example. 
Standard hybridization and washing conditions are indicated into the ingredient of an example, 
and the section of an approach. Other conditions are 3X SSC (sodium-citrate sailor in) and 20% 
deionization FA (formamide) in 50 degrees C. When the singularity and sensibility of a probe are 
maintained, other solutions (SSPE (sodium phosphate sailor in EDTA), TMAC 
(tetramethylammonium chloride), etc.) and temperature can also be used! To be required, it is 
necessary to maintain the singularity and sensibility which change the die length or the array of a 
probe slightly, and are needed under the given conditions. 
[0017] 

The vocabulary "a hybridization buffer" means the buffer which enables the hybridization 
reaction between a probe and the Pori nucleic acid which exists in a sample, or between a probe 
and a magnification product under a suitable stringency condition. 

The vocabulary "a washing solution" means the solution which enables washing of the hybrid 

formed in suitable stringency conditions. 

[0018] 

Although this invention was generally explained, this invention will be understood still more 
easily by referring to the following example and a drawing. An example and a drawing are only 
for explaining the method of a lot of rain of this invention, and an example, and must not be 
interpreted as what limits this invention. All the reference mentioned in this description is made 
to unite with this description by source designation. 
[0019] 

Explanation of a table A table 1 shows the result obtained from the comparative study between* 

m-RT-PCR-ELISA and Marketing EIA. 

A table 2 shows the primer array used for the example 1 . 

A table 3 summarizes the version which suited the different probe and different LiPA application 
over the already indicated living thing which was identified. 

A table 4 summarizes the array of the primer and probe originating in the 16S-23S rRNA spacer 
field of** for bacteria pathogens. 

A table 5 shows the array of the probe for RSV used for the example 3. 

A table 6 shows the culture about 36 samples (blinded) of a single string performed in the 

example 3 by which the blind was carried out, and the comparison as a result of LiPA. 

A table 7 shows the culture about a series of 30 samples about the culture of Mycoplasma 

pneumoniae using multiplex RT-PCR and LiPA which were performed in the example 3 by 

which the blind was carried out, and the comparison as a result of LiPA. 

[0020] 

Example example 1 code 

acute sinopulmonary intection (ARI) ;P reverse transcription (RT-PCR); combined with CR - 
the m-RT-PCR(m-RT-PCR-ELISA); influenza virus type A(influenzas A and InfA); influenza 
virus type B (influenzas B and InfB) combined with multiplex RT-PCR(m-RT-PCR); microwell 



hybridization assay --; parainfluenza-viruses type l(PIV-l); parainfluenza-viruses type 3(PIV-3); 

breather syncytium virus (RSV) 

[0021] 

An ingredient and an approach 1. patient's sample The nasopharynx attraction object was 
obtained from the child who has ARI which was in our facilities from November, 1995 before 
April, 1998. The diagnosis included pneumonia, wheeze bronchitis, bronchitis, the 
laryngotracheitis (this includes laryngitis, pharynx-trachea-bronchitis, and (false) croup), a 
pharyngitis, tonsillitis, rhinitis, the conjunctivitis, and otitis media, and depended them on the 
discharge diagnostic database by the computer of a cause of a disease. Although collection of a 
sample was not perfect in the first winter (from November, 1995 to April, 1996), it was perfect 
95% or more on October 1, 1996. Samples were collected on the hospitalization first day, it 
saved at 4 degrees C first, and prepared to the trial, and what carries out [ direct progress and ] 
the mothball of whether it is used further behind was saved at -70 degrees C at the laboratory. 
Moderate attention was paid, the sample was distributed, contamination was avoided, and the 
part was directly used for detection of the RSV and the influenza A antigen using enzyme 
immunoassay (EIA) (Becton Dickinson, Heidelberg, Germany). It m-RT-PCR and ranked 
second, the following part was used for agarose gel electrophoresis, and the detail was 
investigated in microwell hybridization assay. 
[0022] 

2. Extract of nucleic acid The sample received from November, 1995 to July, 1997 was prepared 
as following. The breather sample of lOOmicrol was acquired for all nucleic acids from the thing 
of lOOmicrol diluted with the NaCl solution 0.9%. Sodium dodecyl sulfate was added and it 
considered as the 0.1% of the last concentration. Subsequently the 1:1 phenol-chloroform 
mixture of one volume extracted the nucleic acid under the chloroform of one volume once, and 
it was made to precipitate by 0.3M ammonium acetate and ethanol. The nucleic-acid pellet was 
dried and it re-suspended in 2 times distilled water with which jetty RUPIRO carboxylic-acid 
processing of the 15microl was carried out. The received sample was prepared using "High Pure 
Viral Nucleic Acid Kit" (Boehringer Mannheim, Mannheim, Germany) of Boehringer according 
to the description from August, 1997 to April, 1998. 

control of a preparation procedure - the following - ** - it carried out, and the electronegative 
sample (a healthy person's sputum) of :1 was given to each series of 5-10 samples, and it acted as 
the monitor of the possibility of cross contamination. When it was false-positive in a negative 
control, m-RT-PCR was repeated about all the electropositive clinical samples in the series 
concerned using another part of a clinical sample. The effectiveness of a preparation procedure 
was investigated to each trial using the positive control (respectively Influenza A, Influenza B, 
PIV- 1, PIV- 3 or RSV) obtained from culture. The prepared sample was immediately used for 
m-RT-PCR, and the remainder was saved at -70 degrees C. 
[0023] 

3. Multiplex RT-PCR : whose Target Sequences were Coding / Non-Coding Region of Each 
Following Thing ~ F of Fusion Glycoprotein Gene of RSV - 1 Subunit The 5'-non-coding 
region of the hemagglutinin neuraminidase gene of PIV- 1, and a PIV-3 fusion-protein gene, The 
nucleotide sequence of 16S ribosomal RNA of M.pneumoniae, The array of the 5' non-coding 
region where the nucleotide sequence of 16S ribosomal RNA of C.pneumoniae and enterovirus 
were saved dramatically, Influenza A, the non-structure protein gene of B origin, and the hexyne 
gene of adenovirus. The array was chosen with the procedure indicated before (Paton et al., 
1992; Karron et al., 1992; Fan and Henrickson, 1996; Rotbart, 1990; Gaydos et al., 1992; Van 



Kuppeveld et al., 1992; Claas et al, and 1992; Hierholzer et al 1993). About adenovirus, the array 
of Probe A was used as the 2nd magnification primer instead of the primer 2 (Hierholzer, 1993). 
The reverse transcription (RT) reaction was presented with the nucleic-acid formulation of 5 
thru/or 6microl from a clinical sample in last volume 1 of 20micro. :50 mM Tris-HCI (pH 8.3) 
which performed for [ RT ] 60 minutes at 37 degrees C using the following buffer presentation, 
75mM MgC12 and 10 mM (**) Guanine deoxyriboside triphosphoric acid (Pharmacia Biotech, 
Uppsala, Sweden) 0.2 mug/mul Hexa nucleotide mix (Boehringer Mannheim, Mannheim, 
Germany) 20 U RNAsin (Promega, Madison, Wisconsin USA) It reaches. 10 U Moloney murine 
Leukemia virus reverse transcriptase (Eurogentec, Seraing, Belgium) . 

After carrying out heat inactivation of the reverse transcriptase for 5 minutes at 90 degrees C, RT 
reaction mixture of 20microl was used for multiplex [ in the inside of 80micro of whole products 
1 / PCR ] by all. A buffer presentation (RT buffer is not taken into consideration) 10 mM Tris- 
HCI (pH 8.3), 50 mM KCI, 1, and 5 mM MgC12, 0.001 % gelatin, 0.2 mM dATP, dCTP, dGTP, 
0.2 mM dTTP, and 0.01 mM Digoxigenin-1 1-dUTP (Boehringer Mannheim, Mannheim, 
Germany), 1 muM (**) Primer (Eurogentec, Seraing, Belgium) , and — 5 U AmpliTaq-Gold 
Polymerase (Perkin-Elmer, Branchburg, NJ, USA) it was . : which performed PCR in PE9600 
Thermocycler (Perkin, Elmer, Branchburg, NJ, USA) as following ~ 94 degrees C - 30-second 
denaturation (it sets in a cycle 1 and is 10 minutes), and 50 degrees C — 30-second annealing and 
72 degrees C — 30-second expanding (it sets in a cycle 40 and is 7 minutes) - 40 cycles. 
As a negative control, the blank reagent containing H20 was used instead of the nucleic acid. As 
electropositive m-RT-PCR contrast, all the nucleus acids prepared from a virus and/or a bacteria 
stock were used. 
[0024] 

4. Prevention of carry-over contamination In order to prevent the carry-over contamination in a 
laboratory, all the reagents that paid the following attention and of which :purchase was done 
were subdivided. Preparation of an PCR reagent, the nucleic-acid extract from a clinical sample, 
and the magnification process were performed in three separate chambers. The chip (BlOzym, 
Hess, Oldendorf, safeseal-tip of Germany) equipped with a sealing filter was used for pipetting 
of the reagent introduced into PCR, and decontamination of all the area and equipment was 
carried out before and after pipetting by the sodium hypochlorite and Bacillol (alcohol of 
Germany a sexual feeling Bode Chemie, Hamburg, stain inhibitor). 

[0025] 

5. Agarose gel electrophoresis As it was indicated by Sambrook and others (Sambrook et al., 
1989), separation according [ accord / at agarose gel / 130 volts ] to the electrophoresis of a PCT 
product (lOmicrol) at 160mA was performed 2% among the 0.5XTBE buffer (0.045M Tris-boric 
acid, 0.00 1M EDTA), and it dyed by the ethidium bromide, and the PCR product was visualized 
by UV irradiation. As fragmentation length contrast, Mspl digestive pUC19 DNA of 0.6- 
0.8microg was used as a marker. 

[0026] 

6. Microwell hybridization analysis This assay was performed using the PCR-ELISA system of 
Boehringer Mannheim (Mannheim, Germany). The PCR product of 5microl was put into each 
nine well of the microtiter plate covered with streptoavidin, and 0.2N NaOH of 25microl was 
denatured by adding to each well. The hybridization buffer of 200microl containing each 
prehension probe with which 2pmol was biotin-ized was added after 5 minutes. The used 
prehension probe was specific to the amplified target sequence (refer to above), and enterovirus, 
Influenza A, Influenza B, PIV-1, adenovirus (probe B), and the probe to M.pneumoniae (Gpol) 



were the same as what was reported before (Rotbart, 1990; Claas et al., 1992; Van Kuppenveld 
et al., 1992; Hierholzer et al., 1993; Fan and Hendricksom, 1996). The array of the probe used to 
other things was 5-AAA ATT CCA AAA GAG ACC GGC-3' (array number: 3) to 5 '-TCT TGC 
TAC CTT CTG TAC TAA-3' (array number: 2); and PIV-3 to 5 '-CCT GCA TTA ACA CTA 
AAT TC-3' (array number: l);C.pneumonia to RSV. All prehension probes are formed into the 
3-biotin, and purchased them from Eurogentec (Seraing, Belgium). Prehension was performed at 
37 degrees C for 1 hour, and the washing solution (Boehringer Mannheim, Mannheim, Germany) 
of 200microl washed the well 4 times at the room temperature after that. 100 The anti-D IG- 
peroxidase (10 mU/ml, Boehringer Mannheim, Mannheim, Germany) of 200microl diluted with 
the buffer containing mM Tris-HCI and 150 mM NaCl (pH 7.5) to 1/1000 was added to each 
well. The incubation of the plate was carried out at 37 degrees C for 30 minutes, and the washing 
solution washed the well 4 times. The ABTSR substrate solution (Boehringer Mannheim, 
Mannheim, Germany) of 200microl was added, and the incubation of the well was carried out at 
37 degrees C for 30 minutes. The optical density (OD) of 405nm was read with the DIAS reader 
(Dynatech Laboratories, Guernsey, Channel Islands) (reference filter 492nm). It was under 
0.2OD unit, and all the negative control values were considered that actuation is effective when 
positive control was higher than 1.0OD unit. An PCR positivity or negative were distinguished 
as a cut-off OD value 0.5, and the sample was classified by comparing with the result of gel 
electrophoresis further. The sample which has reading of the beginning between 0.2 thru/or 0.5 
was considered to be a borderline, and it classified that it was a positivity or negative only after 
the reexamination using a specific single primer set. Electropositive hybridization contrast was 
included in each microwell hybridization assay. They consisted of an PCR product originating in 
the positive control contained in m-RT-PCR. 
[0027] 

7. Management of data All the obtained data were managed in the Microsoft Access database. In 
the case of [ as a result of obtaining from all the available information about a patient, all 
diagnostic results, and m-RT-PCR-ELISA ] Influenzas A and RSV, this database contained the 
data of EI A. 

[0028] 

8. Bacteria and Stock of Virus Enterovirus Also Kindly Provided with Stock of Bacteria and 
Virus Which were Used as Positive Control from the Following Man, Influenza A and Influenza 
B B.Schweiger and E.Schreier,;(Robert-Koch-Institute, Berlin) RSV, PIV-1 and PIV-3 
KM.Edwards;(Vanderbilt University, Tennessee, USA) RSV-long, PIV-3 A.Strecker;(Institute 
for Virology, Bochum) M.pneumoniae, C. pneumoniae and adenovirus are R.Krausse and 
P.Rautenberg (Institute for Medical Microbiology, Kiel). 

Although the virus in these samples or the exact number of bacterial was unknown, according to 
the mail of B.Schweiger and P.Rautenberg, it thought in at most 108 pieces/ml. The m-RT-PCR 
sequence dilution (every 10 times) of the nucleic acid prepared from these cultures was used as 
mold of magnification using m-RT-PCR and a single PURAMA set, and the preliminary test of 
sensibility was performed. 

Since the information about the exact number of a virus and bacteria was not acquired, sufficient 
amount of presumed nucleic acids to produce a magnification product was calculated from the 
presumed particle number (108-piece [/ml ] non-diluted sample). In order to detect the possible 
cross-reactivity between living things, the non-diluted nucleic acid of lmicrol from each living 
thing was used for m-RT-PCR. 
[0029] 



Multiplex RT-PCR about result 1 . bacteria and a virus nucleic acid It examined about the m-RT- 
PCR-ELIS A method using the nucleic acid prepared from the stock solution indicated to the 
ingredient and the approach. On each lane, only the special magnification product of 1 was 
observed so that drawing 1 might show, the presumed size (it pneumoniae(s) C. — ) of the 
magnification product 463 bp; M.pneumoniae, 277 bp; Influenza B and 249 bp; RSV, 239 bp; 
PIV-3, 205 bp; Influenza A, 190 bp; PIV-1, 179 bp; Enterovirus and 154 bp; Adenovirus and 134 
bp were well in agreement with the fragsize calculated from agarose gel ( drawing 1 ). This 
suggests that m-RT-PCR produced the specific product. However, although Influenza A and size 
discernment of PIV-3 were difficult, this singularity was checked by only gel electrophoresis 
with the absorbance value acquired by PCR-ELIS A trial. The primer which was not used is 
looked at by the gel lower part. 

In order to evaluate the sensibility of m-RT-PCR, the serial dilution of the concentration virus 
stock solution was carried out every 10 times, the magnification product which examines using a 
specific primer pair and can be checked by looking on agarose gel was obtained, and these were 
investigated in PCR-ELISA. When the maximum number of each living thing which exists in the 
lml of the original stock solutions was assumed to be 108 pieces, the approach concerned was 
able to detect PIV-1 of the adenovirus DNA of one target sequence of M.neumoniae and one 
target sequence of C.pneumoniae, and ten copies and Enterovirus RNA, and 100 copies, PIV-3, 
Influenza A, Influenza B, and RSV-RNA in the similar m-RT-PCR reaction. 
[0030] 

2. Comparison with enzyme immunoassay (EIA) and m-RT-PCR-ELISA In order to acquire the 
information about the quality of m-RT-PCR-ELISA, we compared with the result obtained from 
Marketing EIA. Using this EIA, 940 clinical samples were examined about existence of 
Influenza A, and 1031 clinical samples were examined about existence of RSV. A result is 
summarized in a table 1 . Coincidence of the net of the result obtained by PCR to the result 
obtained by EIA about RSV was 95% (the electronegative sample of 140 electropositive samples 
[ +891 ] in EIA = 100%). 25 samples were identified the RSV positivity by only PCR-ELISA, 
and 24 samples were identified the RSV positivity by only EIA. In the case of Influenza A, 
coincidence of the net of PCR to EIA was 98% (negative [ of the +887 positivities of 53 pieces 
in EIA ] = 100%), one sample was a positivity only by EIA, and 14 samples were positivities 
only by PCR ELISA. 

[0031] 

3. Result of m-RT-PCR-ELISA using clinical sample 1118 samples were examined by m-RT- 
PCR-ELISA in all. Drawing 2 shows the rate as a result of [ in a period ] the examined sample 
size and as a result of [ electropositive PCR ]. Sample size increased periodically during all cold 
periods (from November to April), and this had an increment and correlation of the number of 
electropositive PCR. The patient (n= 106) of the maximum number consulted in winter in 
February in 1996 / 1997, and at least one sort of microorganisms were detected by m-RT-PCR in 
the 48%. Reduction of the sample size in 1995 / 1996 winter was what is depended on the 
imperfect sample collection in the early stages of our trial. The result related with a different 
microorganism is shown in a detail at drawing 3 . A total of 723 samples (65%) were negative 
among the samples with which the trial was presented, and 395 samples (35%) were positivities 
about at least one sort of living things. 37.5% of a isolation object was RSV, 20.0% was 
Influenza A, 12.9% was adenovirus, 10.6% was enterovirus, 8.1% was M.pneumonoae, 4.3% 
was PIV-3, 3.5% was PIV-1, 2.8% was Influenza B, and 0.2% was C.pneumoniae (as opposed to 
electropositive m-RT-PCR-ELISA total). RSV and Influenza A were mainly detected from 



December before May. Only one peak was observed about Influenza B and PIV-1 (from 
September, 1997 to December), (from February, 1997 to April) The infection by adenovirus and 
enterovirus, PIV-3, and M.pneumoniae was consistent through the period of a certain thing, and 
some of numbers were detected. C. pneumoniae was detected only once in January, 1997. 
[0032] 

Simultaneous detection of 4.2 sorts of living things In the case of 20, the concurrent infection by 
two sorts of living things became clear by m-RT-PCR (5% of 1 .8 whole% or a whole 
electropositive sample). Simultaneous magnification with an adenovirus nucleic-acid array, and 
C.pneumoniae (one example), enterovirus (one example) and Influenzas A (one example) and 
RSV (five examples) arose. The double infection in which enterovirus was participating was 
detected with adenovirus (one example), Influenza A (three examples), Influenza B (one 
example), PIV-3 (three examples), M.pneumoniae (one example), and RSV (three examples). 
Furthermore, in one sample each, simultaneous magnification of the influenza B nucleic acid 
was carried out with RSV, and, moreover, simultaneous magnification of the M.pneumoniae 
nucleic acid was carried out with PIV-1 nucleic acid. 
[0033] 

5. Clinical data Among 1061 sample-patient pairs, although 861 pieces to clinical data were 
available, when one patient was hospitalized in the same hospital, the following sample or the 
subsequent sample was excepted in February, 1995. 550 persons were 0 thru/or 2 years old 
among these 861 patients, 153 persons were 2 thru/or 5 years old, and 158 persons were larger 
than 5 years old. Bacteria or the nucleic acid of a virus was not detected by m-RT-PCR in 62% 
of those samples. In research by this hospital, most diagnoses were pneumonia (309 examples or 
36%). Pneumonia was most caused to usual by RSV (n= 59), Influenza A (n= 17), 
M.pneumoniae (n= 16), and adenovirus (n= 15). Enterovirus, PIV-3, PIV-1, and Influenza B 
related to the pneumonia of less than ten examples, respectively. In the case of 45, RSV was 
detected among 167 patients (19% of 861 samples) of wheeze bronchitis, adenovirus was 
detected in the case of 16, and enterovirus, Influenza A, Influenza B, PIV-1, PIV-3, and 
M.pneumoniae were detected in less than ten case, respectively. In all, bronchitis was observed 
in 95 patients (1 1% of 861 samples), and the detected living things were RSV (13 examples), 
enterovirus and Influenza A (four examples each), and adenovirus (three examples). 7. 1 of 861 
samples examined about detection of the microorganism by m-RT-PCR were diagnosed as 
rhinitis, 6.2% was diagnosed as the laryngotracheitis, and less than 5% was diagnosed as a 
pharyngitis, otitis media, tonsillitis, and the conjunctivitis, respectively. It diagnosed as the 
disease of everybody but a patient 9.1%. 

The detection frequency of nine sorts of living things obtained by PCR about the disease of 1 is 
shown in drawing 4 . RSV related to pneumonia, wheeze bronchitis, bronchitis, otitis media, or a 
pharyngitis most usual. Influenza A related to many from 5% of the case of otitis media, 
tonsillitis, a pharyngitis, the laryngotracheitis, and pneumonia. Enterovirus is related ******** 
to many in 5% of the case of tonsillitis and a pharyngitis. Adenovirus related to a pharyngitis, 
wheeze bronchitis, the conjunctivitis, and tonsillitis. M. Although pneumoniae related to 
pneumonia most usual, PIV-1 mainly related to the laryngotracheitis and PIV-3 related to the 
laryngotracheitis and the conjunctivitis. C. pneumoniae was detected only in only one bronchitis 
patient. 
[0034] 

Example 2: Design of the oligonucleotide probe for applying to application l.LiPA of LIP A to 
acute sinopulmonary intection Good singularity and sensibility were obtained to a living thing 



which is different when some of oligonucleotides used for the example are applied and it is used 
for LiPA assay (line probe assay, WO 94/12670). A table 3 summarizes the version which suited 
the different probe and different LiPA application over the already indicated living thing which 
was identified. 

The deoxynucleotidyl transferase (Pharmacia) was used in the standard reaction buffer, and the 
Polly T taele was added to the optimized probe in enzyme. The reaction was stopped after the 1- 
hour incubation, the probe which attached the taele was settled, and it washed by ice-cooling 
ethanol. It was made to dissolve by each concentration into 6X SSC, and the probe was applied 
to film Kataue as striping. As positive control, biotin-ized DNA was put in order together and 
applied. The oligonucleotide was fixed to the film by baking at 80 degrees C for 12 hours. 
Subsequently, the film was sliced to the 4mm piece. 
[0035] 

2. Preparation and PCR magnification of nucleic acid Bacteria and the culture stock of a virus 
were used as a reference ingredient. It was made the above-mentioned standard approach and the 
nucleic acid was extracted more. 

By using a biotin-ized primer instead of setting the number of cycles to 35 and making 
digoxigenin-1 1-dUTP incorporate, except having performed the indicator of amplifier recon, as 
it already explained, the nucleic-acid formulation of 1 thru/or Smicrol was used for multiplex 
RT-PCR. 
[0036] 

3. Quality of LiPA trial The biotin-ized PCR fragmentation and the denaturation solution 
(400mM NaOH/lOmM EDTA) of this volume (5 thru/or lOmicrol) were mixed in the chamber, 
and the incubation was carried out at the room temperature for 5 minutes. Subsequently, 2ml 
(2xSSC/0.1% SDS) of hybridization solutions warmed at 50 degrees C was added, and, 
subsequently one piece per chamber was put in. It was [ sealing shaking ] under water bath, and 
hybridization was carried out in 50 degrees C for 1 hour. In the room temperature, the 2ml 
stringent washing solution (2xSSC/0.1% SDS) washed the piece twice for 20 seconds, and, 
subsequently it washed at 50 degrees C for 15 minutes. It is the cone to turn two about a piece in 
Innogenetics standard rinse (solution RS) 2ml after this stringent washing. The incubation of the 
piece was carried out on the revolution plat form with the alkaline phosphatase indicator 
streptoavidin conjugate, and it diluted with the standard conjugate solution for 3 minutes in the 
room temperature. Subsequently, the piece was washed twice by 2ml RS, it washed once by the 
substrate buffer (SB), and, subsequently to SB, the coloring reaction was made to start by adding 
BCIP and NBT. The coloring reaction was stopped by exchanging a coloring compound for 
distilled water after 30 minutes at a room temperature. It was made to dry and the piece was 
investigated immediately. The above-mentioned perfect procedure was also able to be transposed 
to the standard Inno-LiPA automation device (Auto-LiPA, Innogenetics, Zwijnaarde, Belgium). 
The separate band of the size expected about all trial living things according to the separation on 
2% agarose gel of the amplifier recon obtained after multiplex RT-PCR performed about the 
reference ingredient was shown so that drawing 5 might show. 

Drawing 6 shows the result of such amplifier recons by the LiPA piece, and the result of a 
negative control. These results show clearly that crossover hybridization is not seen between 
different living things which all Kataue's probes reacted specifically with the response amplifier 
recon, and were examined. 
[0037] 

4. C. Development of new probe for pneumonia, M pneumoniae, B.pertussis, and B.parapertussis 



In order to transpose PUIRAIMA and the probe which were used for multiplex RT-PCR to the 
thing for detection of M pneumoniae and C.pneumonia, the set of the new primer and probe 
which originate to a 16S-23S rRNA spacer field in these living things was developed. B. The 
primer and probe for specific detection of pertussis and B. parapertussis, or B.bronchiseptica 
were also developed, and it added to multiplex RT-PCR. 

The primer of the 16S-23S rRNA spacer field origin for these bacteria pathogens and the array of 
a probe are summarized in a table 4. 

The PCR experiment showed that amplifier recon was not obtained, when the nucleic acid 
originating in other infection venereal disease original objects with which all the selected primer 
sets were detected in the living thing or multiplex RT-PCR which amplified the response living 
thing array specifically and was related phyletically was used. 

The 16S-23S rRNA spacer field of close species was most amplified to the object bacteria and 
them using the biotin-ized general-purpose primer originating in the three-dash terminal of 16S 
rRNA, and 5' parts of 23S rRNA. 

0. 1., among SDS, 2xSSC(s) / all the selected probes reacted specifically with the object 
microorganism, and 50-degree C LiPA Kataue's hybridization showed that a cross reaction with 
the amplifier recon obtained from above-mentioned multiplex RT-PCR was not seen. 

The first experiment used the primer and the probe (ribosome spacer origin) for multiplex RT- 
PCR, and showed that assay was extensible by adding the primer and probe for Bordetella sp. 
which participate in that the primer and probe which are used now can be transposed to the thing 
for M.pneumoniae and C. pneumoniae, and sinopulmonary intection. 

It is expected that this set is further extensible to a thing including the probe for other related 
pathogens like Legionella pneumoniae (a detail probe of the 16S-23S rRNA spacer field origin) 
from these results. 
[0038] 

Example 3: m-RT- and LiPA hybridization by the culture supernatant In order to check the 
correctness and the singularity of multiplex RT-PCR and LiPA hybridization, the culture 
(blinded cultures) to which LiPA assay was used for and the blind of many was carried out was 
analyzed. 

1 . According to explanation of a manufacturer, the nucleic acid of a culture supernatant was 
prepared using Boehringer-Mannheim "High Pure Viral Nucleic Acid Kit". m-RT-PCR included 
carrying out reverse transcription of the RNA of the RNA organism (RSV, PIV1, PIV3, InfA, 
InfB, enterovirus) origin, and carrying out PCR magnification of the DNA of Response DNA 
and adenovirus, M.pneumoniae, C.pneumoniae, B.pertussis, and B. parapertussis like the above- 
mentioned example subsequently. 

The primer was chosen from the already released target sequence which was saved dramatically. 
However, the primer used for magnification of a bacteria kind is [ pneumoniae / which is as 
follows / :M./ pneumoniae / array number: 17 and array number: 19;C] array number:22 and 
array number:23 about array number:20 and array number:21, and both Bordetella kinds. 
[0039] 

2. LiPA hybridization Hybridization of the PCR product of 5 thru/or lOmicrol was carried out to 
the LiPA piece containing a different specific probe for living things like the bacteria kind shown 
in the enterovirus shown in a table 3, Influenzas A and B, adenovirus, parainfluenza viruses, and 
a table 4. The probe used for RSV is shown in a table 5. 

Hybridization was performed like the example 2 publication. 

3. Result The result of the culture about 36 samples of the 1st series by which the blind was 



carried out, and LiPA is compared, and it collects into a table 6. 

In most cases, the result of LiPA was in agreement with the result of culture. In the case of two, 
existence of double infection became clear by multiplex trial, but only one of two sorts of living 
things which exist according to the result of culture was detected. 

When an old culture supernatant is used, the result of obtained LiPA is negative and, probably 
will be based on disassembly of a nucleic acid. 

In the 2nd experiment, the sample about culture of Mycoplasma pneumoniae by which the blind 
was carried out was evaluated using multiplex RT-PCR and subsequent LiPA hybridization. The 
result about 30 samples by which the blind was carried out is summarized in a table 7. 
The result in a LiPA trial was in agreement with the result obtained in culture 100%. 
[0040] 



Table 1: Comparison with EIA and m-RT-PCR-ELISA [table 1 
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[0041] 

Table 2. Array en terrorism of primer used for example 1 - FP1 : att gtc acc ata age age ca-3' en 
terrorism - RP1 : tec tec ggc ccc tga atg cg-3'MPN-FPl : aag gac ctg caa ggg ttc gt-3'MPN-RJPl : 
etc tag cca tta cct get aa-3' influenza A-FP1 :aag ggc ttt cac cga aga gg-3' influenza A-RP1 :ccc att 
etc att act get tc-3 'influenza B-FP1 :atg gec ate gga tec tea ac-3' influenza B-RP1 :tgt cag eta tta 
tgg age tg -3' adenovirus - FP1 : gec gag aag ggc gtg cgc agg ta-3' adenovirus - RP1 : atg act ttt 
gag gtg gat ccc atg ga-3'CPN-FPl : tga caa ctg tag aaa tac agc-3'CPN-RPl : cgc etc tct cct ata 
aat-3'PIVl-FPl : cac ate ctt gag tga tta agt ttg atg a-3TIVl-RPl : att tct gga gat gtc ccg tag gag 
aac-3TIV3-FPl : tag cag tat tga agt tgg ca-3'PIV3-RPl : aga ggt caa tac caa caa cta-3'RSV-FPl : 
tgt tat agg cat ate att ga-3' RSV-RP1 :ttaacc age aaa gtg tta ga-3 f [0042] 
[A table 2] 
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[0043] 
[A table 3] 
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Table 5. Array of probe for RSV used for example 3 [tab 
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* r = a or ~ g and m = a or — c [0045] 
[A table 5] 

Table 6. Result of culture about a series of 36 samples by which blind was carried out, and LiPA 
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Table 7. It is [a table 6] as a result of 30 samples about the culture of Mycoplasma pneumoniae 



M. pneumoniae 


LiPA g§tt 


LiPA ^tt 


Culture Utt 


17 


0 


Culture Ittt 


0 


13 



[0047] 

Reference Adcock, P.M., and G.G. Stout and M.A.Hauck, and G.S.Marshall. (1997) Effect of 
rapid viral diagnosis on the management of children hospitalized with lower respiratory tract 
infection. J. Pediatric.Infect.Dis. 16 : 842-846. Asseline U., Delarue M., and Lancelot G. and 
Toulme F.and Thuong N.Nucleic acid-binding molecules with high affinity and base sequence 
specificity (1984) : intercalating agents covalently linked to oligodeoxynucleotides. 
Proc.Natl.Acad.Sci. USA 81 (1 1): 3297-301. Bartiett, J.G., and and L.M.Mundy.(1995) 
Community-acquired pneumonia, NEJM, 333 : 1618 - 1624.Bej A. and Mahbubani M., Miller 
R., and Di Cesare J., Haff L., and Atlas R. Multiplex PCR (1990) amplification and immobilized 
capture probes for detection of bacterial pathogens and indicators in water. Mol Cell Probes 
4:353-365.Claas, E.C.J., and M.J.W.Sprenger, G.E.M.Kleter, R.van Beek, W.G.V.Quint, and and 
N.Masurel.(1992) Type-specific identification of influenza viruses A and B and C by the 
polymerase chain reaction.J. Virol. Meth.39 : l-13.Compton J.(1991) Nucleic acid sequence- 
based amplification.Nature 350: 91-92. Dixon and R.E..(1985) Economic costs of respiratory 
infections in the United States. Am.J.Med.78 () [ Suppl.] 6B : 45-51. Drews, A.L. and R.L.Atmar 
and W.P. Glezen and B.D.Baxter, P. A.Piedra and S.B.Greenberg .Dual respiratory (1997) virus 
infections. Clin. Infect.Dis.25 : 1421 - 1429.Duck P. (1990) Probe amplifier system based on 
chimeric cycling oligonucleotides.Biotechniques 9:142-147.Echeviarra, J.E., D.D.Erdman, 
E.M.Swierkosz, and B.P.Holloway, L. J.Anderson. (1998) Simultaneous detection and 
identification of human parainfluenza viruses 1, 2, and and 3 from clinical samples by multiplex 
PCR.J. Clin.Microbiol.36 : 1 388-1 391 .Ellis and J.S., D. M.Fleming and M.C. Zambon.(1997) 
Multiplex reverse transcription-PCR for surveillance of influenza A and B viruses in England 
and Wales in 1995 and 1996. J.Clin. Microbiol.35 : 2076 - 2082.Falck G. and J. Gnarpe and and 
H.Gnarpe .Prevalence of (1997) Chlamydia pneumoniaein healthy children and in children with 
respiratory tract infections.Pediatr. Infect.Dis.J.16 : 549-554.Fan and J.And K.Henrickson. 

(1996) Rapid diagnosis of human parainfluenza virus type 1 infection by quantitative 
reversetranscription-CPR-enzyme hybridization assay.J.Clin.Microbiol.34 : 1914-1917. Garenne, 
M , C. Ronsmans, H. Campbell (1992). The magnitude of-mortality-from-acute respiratory- 
infections in children under 5 years-in-developing countries. World Health Stat. Q. 45: 180 - 
191.Gaydos 5 C.A., T.C. Quinn, and J.J. Eiden (1992). Identification-ofChlemydia pneumoniae 
by DNAamplification of the 16S rRNA gene. J.Clin.Microbiol. 30 : 796-800.Gendrel, D., 
J.Raymond, and F.Moulin, J. L.Iniguez and S.Ravilly, F.Habib and P.Lebon, and G.Kalifa. 

(1997) Etiology and response to antibiotic therapy of community-acquired pneumonia in French 



children.Eur J.Clin. Microbiol.Infect.Dis. 16 : 388-391. Gilbert, L. L., A.Dakhama, and B.M. 
Bone, E.E.Thomas, and and R. G.Hegele.(1996) Diagnosis of viral respiratory tract infections in 
children by using a reverse transcription-PCR panel and J.Clin.Microbiol. 34 : 140-143. Goo and 
Y.A.M.K. Hori and J.H.Jr.Voorhies, C. C.Kuo and S.P.Wang, L. A.Campbell. (1995) Failure 
todetect Chlamydia pneumoniae in ear fluids from children with otitis media.Pedriatr.Infect. 
Dis.J.14 : 1000-1 00 l.Guatelli J., Whitfield K., Kwoh D., Barringer K., Richman D. and 
Gengeras T. Isothermal and in (1990) vitro amplification of nucleic acids by a multienzyme 
reaction modeled after retroviral replication.Proc.Natl. Acad.Sci.USA 87 : 1 874-1 878.Hassan- 
King, M, I.Baldeh, R.Adegbola, C.Omosigho, S.O.Usen, and A.Oparaugo, B. M.Greenwood. 
(1996) Detection of Haemophilus influenzae and Streptococcus pneumoniae DNA in blood 
culture by a single PCR assay J. Clin. Microbiol. 34 : 2030 - 2032.Hassan-King, M., R.Adegbola, 
and I. Baldeh and K.Mulholland, C.Omosigho, A.Oparaugo, and S. Usen, A.Palmer, and G. 
Schneider and O.Secka, M.Weber and B.Greenwood .A polymerase (1998) chain reaction for the 
diagnosis of Heamoplihus influenzae type b diseasein children and its evaluation during a 
vaccine trail. Pediatr.Infect.Dis. J. 17 : 309-3 12.Hemming, V.G..(1994) Viral respiratory diseases 
in children : classification etiology and epidemiology and risk factors.J. Pediatr.124 : S 13- 16. 
Hierholzer and J.C., P. E.Halonen and P.O.Dahlen, P.G Bingham and M.M.McDonough 
.Detection of (1993) adenovirus in clinical specimens by polymerase chain reaction and liquid- 
phase hybridization quantitated by time-resolved fluoremetry and J.Clin.Microbiol. 31 : 1886- 
1891.Hinman and A.R..(1998) Global progress in infectious disaeses control. Vaccine 16: 1 1 16- 
1 121 Karron, R.A., K.L. O'Brien, J.L. Froehlich, and V.A. Brown (1992). Molecular 
epidemiology-of-a-parainfluenza type 3 virus outbreak on a pediatric ward. J. Inf. Dis. 167: 1441 
- 1445. Kawasaki, E.S. (1990). Amplification of RNA. P 21-27 In M.A. Innis,D.H.Gelfand and 
JJ.Sninsky and T.J.White (ed.), PCR protocols : A guide to methods and applications. Academic 
Press.Kwoh D., Davis G., and Whitfield K., Chappelle H., and Dimichele L.and Gingeras T.. 
(1989) Transcription-based amplification system and detection of amplified human 
immunodeficiency virus type 1 with a bead-basedsandwich hybridization format. Proc Natl Acad 
SciUSA 86: 1 173-1 177.Kwok S., Kellogg D., and McKinney N., Spasic D., and Goda L. and 
Levenson C.and Sinisky J.(1990) Effects of primer-template mismatches on the polymerase 
chain reaction: Human immunodeficiency virus type 1 model studies.Nucl. Acids Res. 18 : 
999.Landgren U., Kaiser R., and Sanders J.and HoodL. (1988) A ligase-mediated gene detection 
technique. Science 241:1 077-1 080.Lockhart, D.J., Dong, H., Byrne, M.C., Follettie, M., Gallo, 
M.V., Chee, and M.S., Mitteman, M., and Wang, C, Kobayashi, M., and Horton, H.and Bown 
and E.L.. (1996) Expression monitoring by hybridisation to high density oligonucleotide 
arrays.Nature Biotechnology 14 : 1675-1680.Lomeli H., Tyagi S., and Pritchard C. and Lisardi 
P.and Kramer F.(1989) Quantitative assays based on the use of replicatable hybridization probes. 
Clin Chem 35: 1826- 1831. Marx, A., and TJ.Torok, R.C.Holman, M.J.Clarke, and and 
L.J.Anderson.(1997) Pediatric Hospitalizations for croup : (laryngotracheobronchitis) biennial 
increases associated with human parainfluenzavirus 1 epidemics. J.Infect.Dis.176 : 1423- 
1427.Matsukura M., Shinozuka K., and Zon G., Mitsuya H., and Reitz M. and Cohen J.and 
Broder S.(1987) Phosphorothioate analogs of oligodeoxynucleotid es : inhibitors of replication 
and cytopathic effects of human immunodeficiency virus.Proc.Natl.Acad. Sci.USA 84 
(21):7706-10.Messmer, T.O., KSkelton, J.F.Moroney, H.Daugharty, and and B.S.Fields. (1997) 
Applicationof a nested, multiplex PCR to psittacosis outbreaks.J.Clin. Microbiol. 35 : 2043 - 
2046.Miller P and Yano J, Yano E, and Carroll C, Jayaram K and Ts ? o P (1979) Nonionic 
nucleic acid analogues. Synthesis and characterization of dideoxyribonucleoside 



methylphosphonates.Biochemistry 18 (23) : 5134 - 43.Mullis K., Faloona F. 5 Scharf S. et al. 
Specific enzymatic amplification-of-DNA in vitro: the polymerase-chain-reaction (1986). Gold 
Spring Harb. Symp. Quant. Biol. 1: 263-273.Mullis K.B. and Faloona F.A. Specific synthesis-of- 
DNA-in vitro via a polymerase-catalyzed chain reaction.(1987) Methods EnzymoL155 : 335- 
350.Nielsen P. and Egholm M. and Berg R.and Buchardt 0.(1991) Sequence-selective 
recognition of DNA by strand displacement with a thymine-substituted polyamide. Science 254 
(5037) : 1497-500.Nielsen P., Egholm M., and Berg R.and Buchardt 0.(1993) Sequence specific 
inhibition of DNA restriction enzyme cleavage by PNA.Nucl. Acids Res.21(2) : 197- 
200.Nohynek, H., J.Eskola, M.Kleemola, E.Jalonen, P.Saikku, and M.Leinonen. (1995) Bacterial 
antibody assays in the diagnosis of acute lower respiratory tract infection in children. 
Pediatr.Infect.Dis.J. 14 : 478-484.Paton and A.W., J. C.Paton and A.J.Lawrence, P. N.Goldwater 
and and R. J.Harris. (1992) Rapid detection of respiratory syncytial virus in nasopharyngeal 
aspirates by reverse transcription andpolymerase chain reaction 

amplification.J.Glin.Microbiol.30 : 901-904.Reznikov, M., and T.K.Blackmore and J.J.Finlay- 
Jones andD.L.Gordon. (1995) Comparison of nasopharyngeal and throat swab specimens in a 
polymerase chain reaction-based test for Mycoplasma pneumoniae. Eur.J.Clin.Microbiol. 
Infect.Dis.14 : 58 - 61.Rotbart and H.A.. (1990) Enzymatic RNA amplification ofthe 
enteroviruses. J.Clin.Microbiol. 28 : 438-442.Rotbart, H. A. and M.H.Sawyer and S. Fast, 
C.Lewinski, and N. Murphy and E.F.Keyser, J.Spadoro and S.Y.Kao, M.Loeffelholz.(1994) 
Diagnosis of enteroviral meningitis by using PCR with a colorimetric microwell detection 
assay.J. Clin.Microbiol.32 : 2590-2592.Saiki R.K., Bugawan T.L. and HornG.T. et al.Analysis of 
enzymatically amplified beta-globin and HLA-DQ alpha DNA with allele-specific 
oligonucleotide probes.(1986) Nature 324 : 163-166.Saiki, R. K. and D.H.Gelfand, S.Stoffel and 
S.J.Scharf, R. Higuchi and G.T.Horn, KB.Mullis and H.A.Erlich .Primer-directed (1988) 
enzymatic amplification of DNA with a thermostable DNA polymerase. Science 239: 487- 
491.Saiki R.K., Walsh P.S., Levenson, C.H.and Erlich H.A.Genetic analysi s of amplified DNA 
with immobilizes-sequence-specific-oligonucleotide probes (1989). Proc. Natl. Acad. Sci. USA 
86: 6230-6234.Saiki, R.K. (1990). Amplification of genomic DNA, p 13-20. In M.A. Innis, D.H. 
Gelfand, J.J. Sninsky and T.J. White (ed.) PCR protocols : A guide to methods and applications. 
Academic Press.Saikku, P..(1997) Atypical respiratory pathogens. Clin.Microbiol.Inf. 3 : 599- 
604.Sambrook, J. and E.F.Fritsch and And T.Maniatis. (1989) Molecular cloning : A Laboratory 
Manual. Cold Spring Harbor Laboratory.Cold Spring Harbor, NY.Stauffer, F., H.Haber, 

A. Rieger, and R.Mutschlechner, P.Hasenberger and V.J. Tevere and KK. Young. (1998) Genus 
levelidentification of mycobacteria from clinical specimens by using an easy-to-handle 
Mycobacterium-specific PCR Assay.J.Clin. Microbiol. 36 : 614- 617. Stuyver L. and Rossau R. 
and Wyseur A.et al Typing of hepatitis (1993) C virus isolates and characterization of new 
subtypes using a line probe assay.J. Gen.Virol.74 : 1093-1 102Trolfors, B. And 

B. A.Claesson.(1997) Childhood pneumonia : possibilities for aetiological diagnosis. Bailliere's 
Clinical Paediatrics.5 : 71- 84. UNICEF..(1993) Pneumonia, 3.5 millions deaths, The State ofthe 
World's Children.Valassina, and M.A.M. Cuppone and M.G.Cusi, P. E.Valensin. (1997) Rapid 
detection of different RNA respiratory virus species bymultiplex RT-PCR: application to clinical 
specimens. Clin.Diagn.Virol. 8 : 227-232.Van Kuppeveld, F. J.M.van der Logt, A. F.Angulo and 
M.J.Van Zoest and W.G.V.Quint, H. G.M.Niesters, J.M.D.Galama, and and 
W.J.G.Melchers.(1992) Genus-and species-specific identification of mycoplasmas by 16S rRNA 
amplification. Appl.Env.Microbiol. 58 : 2606-261 5.Woo, P. C. and S.S.Chlu and W.H. Seto and 
M.Pelris. (1997) Cost-effectiveness of rapid diagnosis of viral respiratory tract infections in 



pediatric patients. J.Clin.Microbiol.35 : 1579-1581.Wu D.and Wallace B.(1989) The ligation 
amplification reaction-(LAR) amplification of specific DNA sequences using sequential rounds 
dftemplate-dependent ligation. Genomics 4:560-569.Yang S.Y.A standardised method for 
detection of HLA-A and HLA-B alleles by one-dimensional isoelectric focusing gel 
electrophoresis(IEF).Immunobiology of HLA.Histocompatibility testing 1987.(ed.B.Dupont) 
Springer-Verlag, New York, pp.332-335. [easy explanation of a drawing] 
[Drawing 1] Drawing 1 shows the separation on the agarose gel of a m-RT-PCR product. The m- 
RT-PCR product of lOmicrol was separated on 2% agarose gel. As indicated to the ingredient 
and the approach, m-RT-PCR was performed by using the virus of Imicrol, or a bacterial nucleic 
acid as mold. The die length of the product expected is indicated in the text. The size (base pair 
(bp)) of the DNA fragment (pUC19 of OJmicrog digested by Mspl) of a marker is as follows. : 
l:501bp;2:404bp;3:331bp;4:242bp;5:190bp;6:147bp;7:110bp. 
[Drawing 2] Drawing 2 shows the rate of an electropositive m-RT-PCR result. The 
electropositive number of m-RT-PCR results and the electropositive total number of samples are 
shown in the y-axis. The time amount graduation on a x axis is from November, 1995 to April, 
1998. 

[Drawing 3] Drawing 3 shows the frequency of the electropositive m-RT-PCR result in a clinical 
sample. The electropositive number of m-RT-PCR results about nine sorts of each living things 
is shown on the y-axis. The time amount graduation on a x axis is from November, 1995 to 
April, 1998. 

[Drawing 4] Drawing 4 shows the percentage of the living thing which causes infection. The - 1 
percent to all the living things that cause a disease shows the amount of the living thing which 
causes a respiratory illness. The living thing which was not used for the trial is not shown in 
drawing. 

[Drawing 5] Drawing 5 shows the separation on 2% agarose gel of the amplifier recon obtained 
after multiplex-RT-PCR performed about the reference matter. The band of the size expected 
about all the examined living things is shown separately. 

[Drawing 6] Drawing 6 shows the hybridization and the negative control of these amplifier 
recons and LiPA pieces. These results show clearly that all Kataue's probes react specifically 
with the amplifier recon corresponding to them. Crossover hybridization is not seen between 
examined different living things. 
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^ffiKBIU #*L<f*&7 , 7'f^-tel 6 S r RNAj3,fctf2 3S r RNA 

[0 0 0 7 J 



t<l±^n^K±^MfT^tciiffl$H5±iE^y K #*L<I*L i PA* 
[0 0 0 8] 

y-r a v t w*h,s. :/ y ¥4 a ^u?^ 

-^7yt>f (LiPA, Innogenetics, Belgium) ^Ty-fe^ti, H# 

•Cin situ^-fSr t^-Ct5 (Lockhart et al., 1996) „ ±f2©l^l$it*I£ 
[0 0 0 9] 

»TO«ll*» itmWH*38«Sr i 9 ± < SAW* r t *pTtt* ST?** 5. 
»W+'<trK»«f>©«tt*f»»iDNA*fcH:RNA-caboTJ:<, y 
/ ADNA, t< sz-fe^-lr— RNA*fctttl6©*i(g§Jlfc/<— ytioT 

IW*»e>©RNA*fcttDNA©*Sllc:J;<fti6iifcaW*5j;U!fif«*ifeS:Ra 
SrtdS-et5 (#i]x.fcf» Sambrook et al. , 1989tpf-^^tLTf>S) « 
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^©yn-7 r tti^5^V>L5 O^^^^KOS^-C&D, X 9 if * L < ttifa 1 

11, 12, 1 3, 1 4, 1 5, 1 6, 1 7, 1 8, 1 9, 2 0, 2 1, 2 2, 
2 3, 2 4*75:14 2 5*9 h'VhZ. *^t-^ffl * V"*^ Ktt 

[0 0 10] 

4v\ »*L<li, :/5^-v-WjiSj5~5 O^ u^K<Dfi£-c&5„ <@*CD 

^c?*3«t tn&itussft d n a s fete r n Am^mm s 4 e> vtiaftjj ± tw 

(4, tKBIgfir, «ffljliWi#Tfc*JV^-C»^9-f^-*ro*«rti*o-« 
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[0 0 11] 

&3ct5&&ftft^t^5&mftXffiz3$^X+ft1<C7jFZtlX^Z> (Kwok et al 
., 1990) . :/5^-#*ftb©^eWfc#l/t5B£lctt* 

tLfc^iS tr*^» ■CR«fCl>±V\ «JSr5iM!#iferi#!J*9 

— tfttMKJS (PCR ;Saiki et al. , 1988) , y (LCR ; La 

ndgren et al. , 1988; Wu t; Wallace, 1989; Barany, 1991) , S&E^JClg^ 
<if*I (NASBA ;Guatelli et al. , 1990; Compton, 1991) , ( 
SDA;Duck, 1990) ifcttQ 0 VJV *— fcfSrfflV^ififi (Lomeli et al. , 1 

989) mi 9, *5v^i6i9*B^Fr«fta»»if-e*f>nfc«©as**ife© 

^*B»t*5V^T7''ci-7'*J < ttJ«7*7'l'^-iB?lJ*l*®DNA*y =0**1- 

vM4«i&©tt«?§HIBfc L-T, hZ^nztibVRUA&mtVX (T^suicB 

[0012] 

h (Matsukura et al. , 1987) , T/W^/l'*^* p^^i— h- (Miller et 
al.. 1979) t.tz\t^f- (Nielsen et al. , 1991; Nielsen et al. , 199 
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3) ©r*i:^^^i/^KT^nr$r^LT^rt>J;<, & 3 V ^4* ft 4 9 ft 
oTV>-Cfc4<, fc5VM4#A#J (Asseline et al. , 1984) Sr^A/T^vCfc J: 

[0 0 13] 

aflffctt, @ft»imw ^p^^-TV-h 
t*sffifij-cs>a^t Ltb&v. frfazimft**^!) -v-t-j y ^y 

[0 0 14] 

mm mmi m£Wm<DteR&M'%-rZ. Saiki et al., (1988)£fc»4Bej 

et al., (1990) £ J: 91ftiJi£ftfc4 5 !;:iftB©#y * 

^u^K*^*)3i4ii:«rtJ;<9, foSv^ftT^v-ilrfflv^r ilc4 
9 , h 5 v n(4S 3d#(c*p b ivlti&w yf tifa<oJjm\z 4 V ^Srtro X «t v \ 
«lsa©ttRf4r^ y h-y£ ( 32 p, 35 s#) ■efcott^yh-yit 

[0 0 15] 
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^OigS»figttl:M-efceo 4**6, G-C*UBtfl***J»£fc±9A-T* 

. » i o ~ 5 o its©* $ o-g-^* y * hvo -yom^f ^ y y 

S5V>^ h y Vi?^ W— co^Tt-fc^TO^W^y ?>fl£— i^3 57" 
b-^#h*U\ Kv>* by v^v-y-^TtJifcv^, 
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[0 0 16] 

v^ar«ttDNA*fci4RNA«f>«>««r±*>*»)»*u<4v\ bwhk, &mz& 

>-|*2o© 1 *«WtiMW^O#^-C&!5 , **Bf«-Lfc 2#gl£ 

tv^rttt^W-Cfe*. +£*&B«*ttt#*3#frK:tt, h*9 4 
n-^^^c^Sftfc^rtfcitf^lfW^y y K^#4-r5pTtH4*s 
S>5o SK 7*0 -^SrKff-fS itl:«t!) *»a»5«iaSSria»f 5 - fc 

(?*ymi-h y ^A-fe-r5-<^) „ 2 o%ut-Y^->"ftF a (*/wa7$k) -e 
(y yfttf' v y ^A-t-f 5-fyEDTA) , tmac (Mri>7/f/i'ry ; t 

-•7 A) 30 *$J;tfa««:JBVV&ri:'fcT?#3. &K*»&fcHU ^n-/Of 
[0 0 17] 

ffiffi f±, as** m 
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[0 0 18] 

*«WSr-««fcRW Lfc#, TEHlfiWSs itf£Bffi«:#B8i-5 £ t fc «fc t) * 
[00 19] 

m-RT-PCR-EL I S A*5<fctfrfiflgE I AHg<Difc«W3£*»e># 

CL i PAfflj$fcg^Ufc^-^g VfcSifcfcfcW^ifcS. 

Z 77 4 ± Ut^o -r/©gB?iJ fc * t * f> WCfc 5 0 
* 5 ttHlS^J 3 (C'teffl LfcRS Vffl<D:/n -^©BW**f . 
«6tt, ^JS^J3fCTffi?nfc-Ti©3 6ffl©^7^ >K$Hfc (blinded) 

tmicffi-r 5***3 i 0 s L i PA©i»*©lttt«rjjW. 
«7tt, H;!itBj3tCTfffrftfc#aRT-PCR:fc < fctfL i PA&fflVrfc, My 

ooplasms pneumoniae£>J#gWcBg-t-5— 51© 3 0 fioy^'f ^ K&ftfc&^fc: 

0^-C©&g*5.fctf L i PA<D*S*CDJfct&£3H- 0 
[0 0 2 0] 
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*tt«aw5Sfc (ari) ; pcRtmttt*titmm& crt-pcr) ; # 

iRT-PCR (m-RT~PCR) ; W ^ n $*/W^7V ^fif— is* V 
ryWtfi*^btfcm-RT-PCR (m-RT-PCR-EL I SA) ; 
^V^/W^VIf ^^T/^^^yA (-f >y/Ux.y-tfA$.1t\*I n f A) 
/l^^if ^/^^-f/B (>fy7/W3iyifB*fctt I n f B) ;^7-fy7;V 
^^^-f^i (piv-1) ; s<yj ^yjv^zs-f !>-f^^^^3 
(PIV-3) ; ^^J&ft^MA-* (RSV) 
[00 2 1] 

"RaSC*!* (rixWfta«, ■fi^-fttf-atf^jtts.fctf (ft) 

<£>*^ (1 9 9 5^11^^ 1 9 9 K*5V^-C^-C4^ofc* 
, 1 9 9 6^10^1 EU31tt9 5%£Lh££T*>ofc. AKftOB 
«HttSKiKg«t^ *r4t;fc«#U IOMHjiBUKU 3&fc«fc«B1-«*> 

^ i/ 3 ^grEKIIU gfKf'f A/7yt>f (E I A) (Becton Dickinson 
, Heidelberg, Germany) SrfflV>5 R S V*5 £tM V-f ASfiJl^tlWJC 

*0-«B»SrlB:»ffiffl Lfc. R©»»t:m-RT-PCR, TiSu-* 

?/i>nnim\ctiif8 u x;w^ yy *v > 3 yt>r \cxm 

[0 0 2 2] 

2. mtotttti 

1 9 9 5¥llfl^5>1 9 9 7 ^ 7 ^ ^ ^§ &o f:'^^TE^) Zt<M 
9tL1t 0 1 0 0 n 1 ©I^KSa** 100/i 1(^)0. 9%NaCl 



( 
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%tLtCo HfrfB<7)l : 1 ys./—JV-^uu^;V^^^l^ &^-C> 1 

/^ttJRS-frfco ScK^U'y h&fti83ii\ 1 5 ai 1 O^^tf 
>'K*QfS$n^2[Hl^@7k c f^S®®Lfc 0 1 9 9 7¥8fl^fe 1 9 9 8^4 M 
RWWcftoTBoehringertf)"High Pure Viral Nucle 
ic Acid Kit" (Boehringer Mannheim, Mannheim, Germany) ^r^BV^TPSi Lfc 0 

0E > 9 -X* ^-T^T fcol *T m - R T - P C R *r* 0 iS Ufc. 

**a»&#fcW4#IS dti^M^y^^A, <<>y/u*z>"9B % piv 
- 1 , P I V- 3 SfcteR S V) Sr«-KR^«Lffl UTW»^)H©*aWt4r»^fc 
. IMILfctWr«rlP*fcm-RT-PCRfc|tfflU « 5 fr- 7 0ttfi»lfc 

o 

[0 0 2 3] 

3. 01RT-PCR 

fc : RS V0|^«iate?OF 1 f K P I V - 1 <D#liL#®£i& 

y^?$=^-i?ae^ piv-sB^aeae^os' -#3-9^ 

1& M. pneumoniae^ 1 6 S U #y-ARNAO^^l/tf KEflL C. pneumoni 
ae<E> 1 6 S })tfy-J±RNA<DX ? KSE?!K xyrn^/^^CS 

J: 9E^J£S&Lfc (Paton et al. , 1992; Karron et al. , 1992; Fan and Hen 
rickson, 1996; Rotbart, 1990; Gaydos et al. , 1992; Van Kuppeveld et al. , 
1992; Claas et al, 1992; Hierholzer et al 1993) 0 Tf / Mil L 

^ffiLfc (Hierholzer, 1993) . 
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(RT) K/SKftLfco Tms<iy'7T-Mj&*m^X3 7°CX6 O^MRTSrtf 
ofc : 50 mM Tris-HCI (pH 8.3), 75mM MgCl 2 , 10 mM (&) 7***/%? V**/ 
KHUVK (Pharmacia Biotech, Uppsala, Sweden), 0.2 \l \ ^5r^r%$ 
V^"f H ^ y $ X (Boehringer Mannheim, Mannheim, Germany), 20 U RNAsin ( 
Promega, Madison, Wisconsin USA) $5 £lf 10 U CO Moloney murine Blklfity 
4 fr^TttMB&J&M (Eurogentec, Seraing, Belgium) 0 

9 ow5^mmm^mm^m^ismt^tzm, ±&x2o» iortsjs 

4M8 0m l^-eco^fiPCRIcffi^L^o ^vyy-Ufo (RT 
^y7r-S:#Itf) i*10 mM Tris-HCI (pH 8.3), 50 mM KCI, 1, 5 mM MgCl 2 
, 0.001 % gelatin, 0.2 mM dATP, dCTP, dGTP, 0. 2 mM dTTP, 0.01 mM 
i/y-^-H-dUTP (Boehringer Mannheim, Mannheim, Germany), 1 /*M (£) 7" 
yyf^r— (Eurogentec, Seraing, Belgium), &J;TJ* 5 U CO AmpliTaq-Gold 
!J^7-*f (Perkin-Elmer, Branchburg, NJ, USA) X&<otc 0 TIECO Z t < PE96 
00 Thennocycler (Perkin, Elmer, Branchburg, NJ, USA) P C R£rtTofc 
: 9 4^X3 0#^ffi (1M ^/H^SSV^ttl 0#) , 50tt30#T^ 
y^>?\ 7 2tt*3 0^#g (1M ^/l/4 0lCj6V>r^7i» £4 OiM^/Vo 

[0 0 2 4] 

4. jttil^^^U^>3^«i 
W2S^F*r?CQ3r^ y-^-w^^^^ **~>a ^Z^Jk-tZtzM^ TIB CO 

$W^co^fflffi#<fctf^^ >^7-f 

/l^ — ^r^ffiLfc^;/:/ (BlOzym, Hess, Oldendorf, GermanyCOsafeseal-tip) 

pcR^»A-r^^cob^iyr^>^^fflL. K^yrjyyiDmmz 

i-^X<D^])T&£l$mW:%1tkWm.$imi- h ]) ?i»*3J;t>*Bacillol (Bode Chemi 
e, Hamburg, Germany (DT^^—^&^±M) XB^ ^ a > Lfc 

o 
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[0 0 2 5] 

5. T#n-*^/uSftfic» 

Sambrookf? (Sambrook et al. , 1989) fc± 9ffi*Sftfc «fc 5 K LT, 0. 5 
(0. 0 4 5M Tr i s -Hit 0. 0 0 1M EDTA) 
tp, 2%T^n-^^/HCT > 13 0^h, 16 0mAT\ PCT^fe (1 
0/x l) <0tt^»ibt£J;3#8i£fTV\ Wfc*^*A"t?ifefiU UVJHtttteJ: 
9 PCRfertftSr'erafkUfc. 7 9^* >- hSMJHfc LTtt* 0. 6-0. 8^ 
g(^)MspIlftpUC19 DNA£^-#-£ LTffi/8Lfc 0 
[0 0 2 6] 

6. ^^P9x;w^^y^f- ->H^lr 

Boehringer Mannheim (Mannheim, Germany) (DPCR-EL I SA^Srffll/^T 

h(D9fflO^^/^iX^tu^5 /i 1 <OPCR£j*46$rA*U 2 5 /z 1(00. 2N 
NeLOH&&V=M£WdMi-ZZk\££*)&&£'&1to 2pmol(D. 

(±SB#fl§) , xyrnW/M, ^^7/^^lfA, -Y^/wnyif B 
, PIV-1, T*fJV4fr* (yv—zfB) &£TM. pneumoniae (G p o 1 
) \Ztt^Z7v-7\*&m\zm^£tltci><D tmtVhvtc (Rotbart, 1990; C 
laas et aL , 1992; Van Kuppenveld et al. , 1992; Hierholzer et al. , 1993; 

Fan and Hendricksom, 1996) 0 ttL<Di><D\CttlsX&m LfcT'n— ^OEJlfi, 
RS Vfd*fLT5'-CCT GCA HA ACA CTA AAT TC-3' (ga?!j#^ : 1) ; C. pneum 
oniaK#LT5'-TCT TGC TAC CTT CTG TAG TAA-3' (Bfi?lJ#^ : 2) ; *5<fctfP 
I V- 3 [CELTS' -AAA ATT CCA AAA GAG ACC GGC-3' (E?!l## : 3) 
fc Q ^T<Offii£:/p-yte3' -tf^XbStuTJS?). -^tlibSrEurogentec 

(Seraing, Belgium) ^&«Atfc 0 3 7t-Cl«»ft\ ^& 
\ZXV*fr%2 0 0 m 1 (Boehringer Mannheim, Mannheim, Germany 

) -C4 0Sfc#Lfc o 100 mM Tris-HCI, 150 mM NaCl (pH 7. 5) trMTS^y 7 
"Cl/1 0 0 0fcftRLfc2 0 0 /x 1 Oft-D I G-^t^r^^-f (10 
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mU/ml, Boehringer Mannheim, Mannheim, Germany) fc^rty ^/McSfc&P Lfc 0 ~7 

1t Q 2 0 0 ^ 1©ABTS R S1M (Boehringer Mannheim, Mannheim, Germa 
ny) SrSajPU 9^*3 7^3 O^y^^-Vgyifco 4 0 5nm<£> 
(OD) ^DIAS!J-^ (Dynatech Laboratories, Guernsey, Cha 
nnel Islands) ICtKA/« (!)7r^7^-4 9 2 nm) Q "f^TcDPg 
2 0D*ft*»t?jbD, 0OD*&J:<9 fci!5V>® 

«f^H:*«lt#*.b*tfco htf^ODftO. 5i:LTPCRStt*fc 

* »*tt4*-o^5>f fey h*ffl^5SKI)^lco*|»tttfcr±BW4-C*) 

-r*fef—>3 VT5/lr>f J2:^ftfc 0 tixe>ttm-RT-PCRl!:-&*ix5Btt«BR 
P C R4*W»t)4ot^fc 0 
[0 0 2 7] 
7. f*— ^(P^ffS 

#btifci-^<T<7)x— ^ ^Microsoft Access^— * ^ffSLfco ZL<D 

3o X T/m -RT-PCR-EL I SA*>M#fcJl$*, * LT>f > 7 /^V*? A& 
<fctfRS VO«^|:ttE I A07-^^A/t^fc o 
[0 0 2 8] 

B. Schweiger and E. Schreier, (Robert-Koch-Institute, Berlin) ; R S V\ 
PIV-1, P I V-3I3K.M. Edwards (Vanderbilt University, Tennessee, 
USA) ; RS V- long, PI V-3teA. Strecker (Institute for Virology, 
Bochum) ; M. pneumoniae, C. pneumoniae, 3o kXJTy* J i\s?s \$$L. Krausse 
and P. Rautenberg (Institute for Medical Microbiology, Kiel) e 



\ 
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^ft^fW^^/^^ B. Schwe 

iger*S<fctfP. Rautenberg^^<t^J:tL^< thlO 8 f@/m 1 £#;iibft*: 
o :il^«S»^f) W Lfc«Om - R T - P C R|?lf » (lOfiffo 
) m-RT-PCRtSiW-^yv-ty h£fflv>£^<0#£!& LTffi 

*fet***K+»ft*fi««*Sri(|®K^ft (l o 8 <@/ml ^ 

m - R T - P C R fc«/fl Ltc 0 
[0 0 2 9] 

1. » iU 5 !)^ ;^ W^BitS^lR T - P C R 

PCR-EL I SAjfeJCOV^WRLfco H 1 *»6t>^8 £ 5 1^ #U— :/|C*S 

v^ri©»»jftii«dfej^o*dMi»stifc 0 znmmtkf&voomfevj x (c. 

pneumoniae, 463 bp; M. pneumoniae, 277 bp; >f ^^/WznViF B, 249 bp; RS 
V, 239 bp; PIV-3, 205 bp; <{ isy A, 190 bp; PIV-1, 179 bp; ^ 
T-uVJjv*, 154 bp; Tf;?^^, 134 bp) ttT# n-*y/Uj&»fet|-*L 
fc77^yhf^Xi±<-SUfc (Hi) . CKPn^te, m-RT-PCR 

±oTtt>f ^7/^V1fAS3±t5P I V-3©*-TX«SUttffll|-e*>Sd^ PC 
R-eli SAtWKJ:9ftbftfcft^tt^ « 

m-RT-PCR(0a!aSrff«'r5fc»^, »*5M^** o 

-e«BL5Si8*B*^Sr» , r, ^jibSrPCR-EL I SAtcTSH^fco tc<Z> 
* h^S«lml *lJ:#frr5ffl>efO^«<Oft>cftS:i o 8 mtfafttZt, 
%&%m\*m®L<Dm- R T - P C RBS^l/ M. neumoniaeO 1 4@tf>©WgH?>!| 
pneumoniae^ 1 fi©SttR?!L 10^ fcT— ©TtV WWDNA*3 
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Atfai^niM^RNA, 1 OOatT-OP I V-K PIV-3, >fy7 
[0 0 3 0] 

2. g||f>fVryW (EI A) im-RT-PCR-ELISA^ltft 
m-RT-PCR-EL I S AO P p oK{C||-r^tffa4r#5fci6(C, ft^fi, TfT 

BRE I AA»6»feft*:«*i:Jfc|fcLfc. :^)E I ASrJB^T, 9 4 0ffl(DBSflc«i 
*W^7^^1fAOflq5Ete||LTKRU 1 0 3 lfioB*a*SrRSVO 
#4lcBILrW»Lfc 0 *S*S:Sl 3 0 R S VJCgl LT E I Ale J: 0# 

6>tl^*^»i"^ PCRfcJ; 9 #e>tu^m^jE*0-&H 9 5 %Tfeofc ( 
EIA«C*5Jt«14 0ffiO|Btt«*+8 9 1fiO|att«*=10 0%) „ PCR 
-EL I SA0>*fcJ;0 2 5|B<Dg«SRS Vfi6tttlD£$tU, E IA©*|:± 
0 2 4ffl<0«**SRSVB14i:iaS*lXfc o >f V^/Iol^ A©^ E I AM 
*H"*PCROjEBJc©— 8%"C3bi9 (E I AfcjStfS 5 3®£>Bfrl4+8 8 
7{@<0|£tt=l 0 0%) N E I A©*CJ:9 lfflo««5Bttt»*9, PCR 
EL I SAO*K«t9 1 4ffi<0«#as»t£^&ofc o 
[00 3 1] 

3. TO*4:ffl^fcm-RT-PCR-ELISA^f 

£gp-Cl 1 1 8fla<0«#Srm-RT-PCR-EL I S AlC<fc 9 W»Lfc Q JB 

*v^ffl* (iiflH4fl*-e) ^**«*s£fflttfciiJpL. :}ittBttPC 
Rft^lfiOfcttKWWtffcofc. 1 9 9 6/1 9 9 7*F**fc*5ivt, 
if (n = 106) &2R\£$t&l,, -tC0 4 8 %«3l v rm- RT- P C RlC<fc 
9*ft<kt>l««)|S4*3B*Hi*ilfc. 1 9 9 5/1 9 9 6^**|C*5ttS* 
#»<0«'>f«fc* <0RRo«jn fcfc It 5 KWKfcfc J: 5 1> 0>TS> o fc 0 

23i (6 5%) 0«*tt»tt"Cfc 9 , 3 9 51 (3 5%) 0>«#tt4>&< t 
laofettJCHLTBtt-Cfeofco 5 *> 3 7 . 5%#RSVtJb9, 2 

0. A-C&9, 12. 9%J»TfV!M/l'*'T?fc9* 10 

. 6%#xyfpi>/f^-efc!!), 8. 1%#M. pneumonoae-Cfe 9 , 4. 3% 
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tfSP IV-3tfc!) , 3. 5%^p lV-l-?fc9> 2. 8%^>f 
B-?fc*K 0. 2%^c. pneumoniae-Cfeofc (ittm-RT-PCR-EL I 
S A£&l£*fLT) o 1 2Mfrb5fi*X*<DWZ±\CRSV&£Tf'{>y/V^>' 
ifA^W^tifCo >f ^Acn^iFB (1 9 9 7¥2^^5?4flf"C) *5<fctfP 
IV-1 (1 9 9 7f9flHl2flS-C) ^HLTf^ycilocO^-^^^ 
£*lfc 0 7fy?'<^^i:^>'rn!)'f/^> P I V- 3*5j:lM pneumon 
iae^<£$&teifc^ C. pneu 

moniaettl 9 9 7 ¥ 1 l-*5^T 1 III/cit^W$^c: 0 
[0 0 3 2] 

4. 2a<££^<oiigi£j#tti 

2 0 cDffi^Jfdjoi^T 2 iwtfti: J; 5 WI*«ifcdSm- R T-PCRKJ:!9W<b 
frbftotz 8%&Si^ttg§te«;*:0>5%) o 7f/!>^;^^K 

50 &> C. pneumoniae (1W , xyrn^/M (lW) , VyVW^^lFA 
*5<ktfRSV (5» t©|g|«FiS#i^i:fco ayfn{r^fW)Jl* 

LTv^fcnfiSJfe^r^y!?^^ (i«) , >f ^ao^-fa (3«) , 4> 

yjU^y-fB (1» , PIV-3 (3M) > M. pneumoniae (lffl &£T$R 

sv Offi fcifclcttWSixfc. 

t>lCfflttifm$ft, M. pneunoniae»»*5P I V-l«»fctfcliiai«««*il 

[0 0 3 3] 

5. Batfcx-* 

1 9 9 5*E2B Kl 0 6 lfl©f*fi-it^7-©5t8 6 1 {@^>e>Ei5#;7 f — 
ltt©«(OR»tt^Ufc 0 r*T,fe(D8 6 1A<0&#©5*>> 5 5 0AH0*V> 
L2«"C*!K 1 5 3Ate2ft^L5a-?*>!K 1 5 8 Ai* 5® J: 9 At^o 
fco *ft&©«#<0 6 2%fc*5l^t\ j»«*fctt^>f^OSiaif±m-RT-P 
C R J: 9 Stbfc^o fc. r «{: ± 5 W^E^tev^TS t>#v^WfttJ»U8 

"Cfeofc (3 0 9W4fctt3 6%) 0 ftfcffl^fS, Ml^RSV (n = 5 9) 
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% << 1/7 tV^s^ K (n=l 7) x M. pneumoniae (n=l 6) *S XXfTy*/ V 
(n=15) fciflSltfirSftfefc^fcofc. xyfn^^, P 
I V-3, PI V- lifc^lM^AoiViF BftZtlZtll Om%:ffi<DB&\Cffl 
!LtV>fc 0 HWm f S5i£<01 6 7A<D&% (8 6 9%) <D*> 

h s 4 5<7)^J{C^o^rRS v^a^Hs 1 6 cdjEWc^tt-t / iM/l"* 
3^HU£;fK x>rnr>>{yM, -T>-^/^^ifA, -Y^y/v^^HFB, PIV 
-U PI V- 3*3 £ I>U pneuinoniae^ft-^ft, 1 0 *K<^0flK:fc^T&tti 

Zhtco ±&V9 5A<Dm% (s eimom^oi 1%) ^^r^ts^^s 

$M£;ftfc£^teRSV (13011) , ^vra^-T/^i3j:^v7/v 

^•VifA (#4«) , 7f;W^ (3«) "Cfeo/Co m-RT-PCRICj; 
Z&±®<D&m\mi>X!&$kVtz8 6 lfl(O«*0>5%7. 1 

1 O«*|:o^t P CRT*#6ilfc 9 a<O£tt0$ttffafrH 4 \C7jk-T 0 R S 
VttJ»*. +S**fc»iBSS*^ftt>aiiricBB»L 

m^XXmrnmcmmLX^tc. M. pneumoniae^^^fttil^^BiaUT 
^fcd5, P I V-itt^cife|S«tfli?tcBBaLT*5 9, PIV-3li«S^ 
*J:ini6«Hfe^BffiiL"CV^fco C. pneumoniaettfcofcl A©aff*fR«#K*5 

[0 0 3 4] 

$ttffl2 : ftttftttgft^OL I PACOilffl 

l.Li PAfcSS;fl1-5fc«><D;*-y ^x^u^f hVP-^RII- 

^IfefifillC^fflLfc^y =T^^U^K^^<o^SrigfflL"C, L i PATyt 
>T y^n-/7y^, W09 4/1 2 6 7 0) lilffiffl LfcH^fcJM: 5 

^snfcfe*fc*hrs*45>^t2-^4&t5^L i PAffl^tca^Lfc^-^3 
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*f1r*?i/% 2 U^-f-is/U h y 7 * 7— £ (Pharmacia) Sr«fl&EJ&^ V 7 

IBS*. *»^^y-/^a^Lfc p ^n^6X SSCtlCfi* 

**"K*rKfcHSl-fc« R^"C, »4mmOfrlw?-{^Lft. 
[0 0 3 5] 

2. ^K^Hfi*5<t^PC Rif*S 

if>f */Hft«:3 5 t U S?=f*$/^i/- 1 1 -dUTPfcSiD ****** 
fiWtt, r^fcRWLfcJ:5fcU<\ 1 /x l <0«»»S**:*«RT-- 

PCRfcUfcELfco 
[0 0 3 6] 

3. L i PA^i(7)p p pf 

(4 OOmM N a OH/1 OmM EDTA) £t*®fc«^-C^U £i&-0 5# 

(2xSSC/0. 1% SDS) 2ml£SHH]U ftV^, IfflOtt* 

-t? — 5/gyS*fc. ajWC*5V^T2ml©^ h y ^*yh4ilsiWW! (2 x 
SSC/0, 1% SDS) "CK"*2 0 8?KI, 2Eife#U ftwe, 5 0ttl 
5#ft#Wb 0 ^*hy^^hftft#&> InnogeneticsgSSgy >*tm ( 
RS) 2m 1 "Ctf£2[H]1--rv^c: 0 TA-* y ft**? 7 h ^ h T 



RS"C2[Hjffii£U SS^y7r- (SB) -eiElifejfrU &^-?> BCIPis 

■rCtOtSrSl^fco ±B©3(S^*¥iift*JKiino-LiPA*- >a 
X (Auto-LiPA, Innogenetics, Zwijnaarde, Belgium) l£(t£&;t5 C t 

H6», Li p Aiti: t5itib©ry^y 3y©«#ftbWc|St^lotl 
4**ttfcE* U KK Lfc*fc 5 fe*BB^43V ^T£l|/^ 7 V Ma-ism :/# 
[0 0 3 7] 

4. C. pneumonia > M pneumoniae^ B. pertussis&it/B. parapertussis^^);!?? 

#1RT - P C R \Z&f$ 5-Y -r— *5 <fc — ^ SrM pneumoniae** <fc 

r/C. i^euKMiiaOttHifflOt>«>»!:«tlfti5fe»{j:, ztibo&Womfci 6 s- 
2 3 S r RNA^^-f-S«l:S*tSiKfci^7>f^*5J:^P-^ 
"fey hSriB^L'fCo B. pertussis jo <fcT/B. parapertussis^ fc^B. bronchisept 
icaCO^SW^ffi^fc^O^y-r^-^i^n-y^M^L-C^fiRT-PC 
RiC^P^^io 

Ctie^flBS^IS^fflO, 16S-23S rRNA^^-t-fW^^ 

PCR», aRSUfct^to^j'f^ty h^JS^MBnfrWJItt 

fcJfdU ^^W^KiiL^^^^SRT-PCR^V^W^^ 
r. £ £^ Lfco 

16S rRNA(Z}3' *i8joJ:i;23S r R N A<D 5 ' t^KAH^th X* 
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^immyy4^-^^xB^mn^xxfinbKMchmm<Di 6S-2 

3S rRNA^^-t-««8:«(BUfc, 
2xSSC/0. 1% SDS^ 5 O^T-COL i PA^iO/^^J ?4ii 

lRT-PCRi:ffll/^ m4ffifflbT^57 p ^^^-^ e tl57 p n-y4rM. pne 
umoniae*5<ti;C. pneumoniae^ r t 5 Z t % 

«jt«ftlcBI4--r5Bordetella sp. ffl^7 P y-f^-^<fc^n-^SrJnx.5 r t 

rftk<£>£i;S:/^£u ^^iC^COiry ^Legionella pneumoniae^) ^ t #fi& CO 
iia^JSfffficoyn-y («fc9l¥jW^ttl 6S-2 3 S rRNA^^-f-S 

[0 0 3 8] 

HJfe^3 :«SI±f9fcJ:5m-RT-*5j:tfL i PAA^y^f^aV 

^fiRT-PCR^o<tt^L i PAM^DW^g ^HtSftitWft 
ttSrf-cny^i-SfcfeK:, L i P A7 y t>f S:fflv^t*< o^7>f v K* Jxfc# 
H (blinded cultures) &r:$>#f Lfco 

1. JBS#©KMldfi§o"CBoehringer-Mannheim "High Pure Viral Nucleic Aci 
d Kit*«rfflV^«*±»«)*l|OBHl*rtTofc 0 m-RT-PCRtt, RNA4 
*l (RSV, P I V 1, PIV3, I n f A, InfB, xy/n ft 

I/I^Tr/ 94 /Is^y M. pneumoniae, C. pneumoniae, B. pertussis&cfctFB. p 
arapertussistf)D N A£ P C Ri8«-f 5 Z t Sr&ArCV^fc. 

M. pneumoniael-o^TteSE^JS^ : 1 7 & £XfBSffll&f$r : 1 9 ; C. pneumoniae 
lCOlvCttE?IJ#-i§- : 2 0*3±lffia?OS-g- : 2 1, P^CDBordetellaWcoV^ 
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tarn** : 2 2*j:t«aw#* = 2 3 0 

[0 0 3 9] 

2. LiPAWy!)^f->3y 

»^B©»*«j^n-^Sr^^rf SL i P AtfKiSfc^L 1 0 jt 1 ©PCR4*ft 

3. 

*!^<&4§^K:fc^"CL i PAO»*f»t©(S*k-SLft 0 2o^l: 
2 a^**^> 5 h l o««j-3iStta*Jxfco 
mk<D5mK J: 5 1> ore* * 5 . 

%2<D^fL\Z&\t^Xs MRT-PCR^oJ;OT(7)fOL i PAW^PW 
"£~^3 ^Mycoplasma pneumoniae(Oi^#lcHi-^7"7>f ^ K^tlfcSt 

0 

L i PAK»lc:*5*t5IS*W:»*^i3^r#e>ixfci»*i: 1 0 0%-&lfc e 
[0 0 4 0] 

gl: E I A^m-RT-PCR~EL I S At<D\WL 
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RSV 


EIA 


In£A 


EIA 






&§tt 


Pitt 






Bfttt 


Pitt 


PCR 




116 


25 


PCR 


filtt 


52 


14 




Pitt 


24 


866 




Pitt 


1 


873 






140 


891 






53 


887 



[004 1] 

m 2 . mmm i t^g u^zdlzr^g!! 

^y^a- FP1: att gtc acc ata age age ca-3' 
i/'fn- RP1: tec tec ggc ccc tga atg cg-3' 
MPN-FP1: aag gac ctg caa ggg ttc gt-3* 

MPN-RP1: etc tag cca tta cct get aa-3' 

<i ✓'^/Vo^lfA-FPlraag ggc ttt cac cga aga gg-3' 
^y^/^^ifA-RP^ccc att etc att act get tc-3' 
^y^/V-^VifB-FPliatg gee ate gga tec tea ac-3' 
xfy^ypoi^ifB-RPlrtgt cag eta tta tgg age tg-3' 
T7V-FPI: gec gag aag ggc gtg cgc agg ta-3' 

T^y-RPl: atg act ttt gag gtg gat ccc atg ga-3' 

CPN-FP1: tga caa ctg tag aaa tac agc-3' 

CPN-RP1: cgc etc tct cct ata aat-3* 

PIV1-FP1: cac ate ctt gag tga tta agt ttg atg a-3' 

PIV1-RP1: att tct gga gat gtc ccg tag gag aac-3' 

PIV3-FP1: tag cag tat tga agt tgg ca-3' 

PIV3-RP1: aga ggt caa tac caa caa cta-3' 

RSV-FP1: tgt tat agg cat ate att ga-3' 

RSV-RPl:tta acc age aaa gtg tta ga-3' 
[0 0 4 2] 
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3*5. mmW3K^mLtcRSV^yti-y<DMM 







tta aca trt aag tgc tta mag (IE^]#-§- : 31) 


rsv2 


cct gca ttr aca eta aat tc ( WZm^ : 32) 


rsv6 


cac ctg cat tra cac taa att c (S2?'I#^ : 33) 


rsv7 


ctt aca cct gca ttr aca eta aat tc (K^J#tt : 34) 


rsv8 



* r = a t.*L\* g, m = a c 
[0 0 4 5] 









1 




Try ^^^^ 


2 


7-r / ^/p* 4 




3 


TrV ^-f/u^ 4 




4 






5 




Try ^-f/wx 


6 


3i3 24 12374/97 




7 


^-f 7° 30 7682/97 




8 


Inf A/WSN (H1N1) HA:1:1024 


/fy7;n>-f A 


9 


InfA/^y^x HA:1:128 




10 


Inf PJy a—^/54 HA:1:256 


jV7jV^y-f A 


11 


InfB/^V^y HA:1:64 


y^/uaiyf-' a + << yy>v^ 
y-f B 


12 


lnfB/y-/40 HA: 1:64 


yyy/u^y-f B 


13 


Inf B/^=¥W6HA:1:64 


^y^^mvih* B 


14 


Inf B/ If* h U T HA:1:64 


^^7^31^-if B 


15 


Inf A/?-/n>7371/95 HA:1 :32 


j yyju^yf A 


16 


I nf A/7 1 =¥ f" x/36/91 HA: 1 :256 




17 


lnfA/JHB/33/94 HA: 1:256 




18 


Inf B/'vUf V/7/94 HA:1 :32 


yyiv^y-f B 


19 


Inf AJ-fy^-v W93/95 HA:1:64 


4*syj\saL y-tf A 


20 


Inf B/ y # # - A /6/86 
HA: 1:256 


^yy/^^y-f B 


21 


PIV2 




22 


PIV2 




23 


PIV2 




24 


!hffi¥&) Inf A Ht£ 


lift 


25 


Skm^tt Inf A Utt 




26 


=»*f-y=¥- ^-Y^BI 




27 






28 






29 


3*i^-y^- ^yB4 




30 


n^f-y^- *^^B5 




31 


3*f"-y^r— *^7°B6 




32 


=*9-ty*— ^7°A16 




33 


313 6 


in >x d 


34 


men 


in >t D tyy 


35 






36 


313 ^-T^ 30 7682/97 





[0 0 4 6] 

gE7. Mycoplasma pneumoniae^** i^Bil" 5 3 Offl0>:/9-< y KSftfcflfc*: 
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M. pneumoniae 


LiPA HH£ 


LiPA Rfctt 


Culture Ritt 
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Culture Ittt 
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13 
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